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Dynamical Electricity 111-112 


Early Flying Machines ... 130 

Electric Light. 1 19 

Electrical Discharges ... 98 

Electricity ... ... 111-113 
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/Messrs. NEWTON desire to call attention to the 
following Notices : — 

LANTERN SLIDES SENT ON APPROVAL. 

Messrs. NEWTON will be glad to send any number of Slides on approval 
for purchase to Customers who may find themselves unable to attend 
the Lantern Slide Gallery to make their own selections. 

Customers %vill be charged with the cost of Carriage only, but will be 
held responsible for the safety of the Slides until received back by 

Messrs. Newton. 


CLASS LANTERN. 

Where electric current is available, there is now no difficulty with a 
Class Lantern, as special electric glow lamps are now available which will 
work off the ordinary house current, and can be switched on and off as 
easily as the ordinary electric bulb lamps. 

No attention whatever is needed, the slides merely require putting 
into the carrier in succession, and the current switching off at the end 
of the class. 

The price of a Lantern suitable for class work is very low, and the cost 
of maintenance nothing but the price of a new bulb when the old one is 
worked out. Prices can be quoted on request, but the exact amount 
depends on the voltage of current, size of room, etc. 

Where electric current is not available, the same Lantern can be 
arranged to burn dissolved acetylene, which gives no trouble, mess, or 
smell, and after about 18 lectures of an hour each a “refill " only costs 6s. 


SALE OF SLIDES. 

Special Discounts are allowed to Educational Institutions. 

HIRE OF SLIDES. 

For terms and Conditions see page 134. 

Customers requiring Slides which are not in our Catalogue are 
requested to notify us of their needs, as we are fully alive to the 
incompleteness of our present lists and are constantly publishing new Sets. 


For new Sets in preparation at the time of going to press, see end 
of this Section, page 133. 


NOTE.— When ordering Slides the Telegraphic Code Letters should 
be quoted to avoid mistakes. 


Telegraph Cypher Code Index 

OF SECTION 2 — SCIENCE ; ASTRONOMY, PHYSICS , 
CHEMISTRY. &o. 


TK 

TL* 

TK 

TN 

UT 

UV 

u w 
ux 

WG 
WT 
W U 
xs 

X2o 

A AP 
AAQ 
AAR 

A AS 
A A T 
A A U 
AAV 
AAW 
APR 
AFL 


Wireless Telegraphy 
Aerial Experiments 
Ballooning 

Clouds 

Greenwich Observatory 
Optical Phenomena 

Meteorology 

Flying Bullets 

Electrical Discharges ... 

Natural Phenomena 
Movable Astronomical Slides 
Astronomical Work in the Solar Physics 
Observatory. South Kensington 

Stereoscopic Pictures 

Sound Waves 

The Magnetic Field 
Photographs of Ripples 
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A. Mercury 1 US 
» >■ » : B. Mercury 105 

•» » it : C. Mercury 105 

: D. Water 

Suriace 105 

Bright-Line Spectra |00 

Nasmyth's Moon 93 

Waves of Water, Sand and Snow 106 

Ganot's Physics 107-112 

Chladnl's Sand Figures 107 

The Fail of a Water Drop 105 

The Starry Heavens 95 

Photochromoscope Slides 102 

The Moon 

Natural Philosophy and Experimental 

Physics 113-117 

Magnetic Curves 117 

Sound 

The Telephone, Microphone and Phono 

119 

Heat 121-123 

Hydrostatics and Pneumatics 123 

Mechanics 124 

Spectrum Analysis t25 

... 126-128 

Refraction of Light ioo 

Anomalous Dispersion of Sodium Vapour! 00 


A K R 
AQF 
A QG 
AQH 
A Q I 
AQK 
AQ L 
AQ M 

AQK 
A Q 0 
A R H 
AZO 
C A A 
CAB 
B E F 
B FZ 
B I M 


BZC 
BZ D 
BZE 


Stereoscopic Lantern Slides for Pro- 
jection with a Single Lantern ... 104 
Lantern Slides by Ducit Colour Photo- 

„ graph y 102 

Crystals of Snow. Ice. Quartx etc. . . 132 
Photographing by Ultra-Violet and 

Infra Red Rays 103 

Marvels cl Modem Photography ... 1Q4 
Chemical Experiments. Air . ... 128 

« .. Water ... 128 

Hydrogen ... 129 

» .. Oxygen ... 129 

<• .. Combustion ... 129 

•, „ Nitrogen and Ammonia 129 

it i. Carbon and Carbon 

Monoxide ... 129 
t. .. Carbon Dioxide 129 

Weather and Wealhar Recording . . 132 

Polamed Light . ... 102 

Low-Hilgcr Audiometer Records ... 107 
Hi'tnrv of Flying ... ... ... 130 

Early Flying Machines . . . 130 

Wir-less Telegraph 1 ... 97 

" X " Ra>i and their Applications ... ““ 
1 'holographs of Experiments with 


Light Ray 
The Foun latio 


- - -Ida lion of the Universe ... 

Our Debt to the Chemist 

The Historv and Development of \\ ire- 

less Telegraphy - . 

Television, its History and Develop- 
ments 

Natural Colour Photography . . 

From the Ancients to Einstein 
The Solar System, or the Members of 
the Sun Family 
.. The Moon and the Sun 

The Nature of the Stars 

Diffuse and Gaseous Nebulae and the 

Distance of the Stars... 

The Structure of the Universe 
Astronomy ... 


. 101 
95 
113 


The use of the Lantern as an aid to teaching has become almost universal, and 
educational subjects are in increasing demand. It is our earnest desire to meet the great 
need manifested and we have secured thousands of new Slides visualising Geography, 
History, Science, Literature, Art, etc. 


SLIDE CABINETS AND BOXES. 

We make a large number of inexpensive boxes for holding Slides, some with partitions, 
some with grooves for holding each Slide separately. Also School Cabinets containing 
from four to a dozen or more drawers to hold the different sets of Slides so that all are 
available without trouble at any time. 

Details and prices on pages 135 and 136. 
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NEW OXFO R D STREET HIGH HOU BORN 
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To which the Lantern Slide Business 
formerly carried on at 3, Fleet Street , 
and 37, King Street, Covent Garden, 

has now been transferred. 

43, MUSEUM ST., LONDON, w.c.i. 

Six doors from New Oxford Street. 

Half a minute from Mudie's Library. 

Two minutes from British Museum Main Entrance. 

Four minutes from British Museum Tube Station. 

Five minutes from Holborn Tube Station. 

Five minutes from Tottenham Court Road Tube Station. 


New Telephone No. : Museum 8268. . 

TsLtaaAPKic aho Cable Aoorem “TRAN80PT1 PHONE, LONDON.” 


NEWTON & CO., Ltd., 43, Museum Street, London, W.C.t. 
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MODERN ASTRONOMY. 


Modern Astronomy is so entirely different in its whole conception 
and outlook from that which was taught some years ago, and the old 
theories and methods of thought have been so thoroughly superseded, 
that it is absolutely essential to have some idea of what Astronomy now 
is, it education is to mean up-tO'date knowledge. 

It is with the hope of assisting educationists that these lectures have 
been prepared visualizing the subject in an easily comprehended form. 

It was our conviction of the importance of providing only the 
latest and most accurate and authoritative information for educational 
work that caused us to ask the help of Mr. Phillips, the Secretary of the 
Koyal Astronomical Society, and it is his courteous and able assistance 
alone that enables us to publish this very valuable new series of illustrated 
lectures on Modern Astronomy. 

We hope it will prove a successful means of bringing before (hose 
who know nothing of the marvellous progress of this great science during 
the past few years, the entire change of outlook caused by the great dis- 
coveries notably that of Einstein — which have recently revolutionized 
both rhysics and Astronomy. 

It is doubtless difficult for anyone who is not an accomplished 
mathematician and scientist to grasp the full meaning of Einstein's 
Kelativtty lheory, but the reference to it and the illustrations in 
Lecture I. ol this series will enable the student to understand something 
ot what that theory means, and also something of the wonderful influence 
it' must exercise on the future development of Astronomy and Physical 
Science. But it is not only the young for whom these Lantern Lectures 
are suitable i they are intended also for adult audiences, as, not only do 
they describe the results of the wonderful discoveries that have been 
recently made, but they give an accurate and able record of the 
position of Astronomical Science at the present time ( 1928 ), and 
should further developments take place which increase our knowledge 
on this subject or vary the theories and ideas at present held, it is in* 
tended to add such slides and details as may be necessary, to keep 
them up to date. 

Without such aid as that given by Mr. Phillips, a course of lectures 
like this could not have been produced, and we are indebted also to most 
ot the famous Observatories for assistance in the provision of the ex- 
cellent sets of slides with which the lectures are illustrated and which 
help effectively to a clear understanding of this great subject. 

Permission to use some of their wonderful Astronomical Photographs 
has been granted by — 


The Yerkes Observatory, Wisconsin. 
The Lick Observatory, California. 
The Mount Wilson Observatory, 
California. 

The Lowell Observatory, California. 
The Observatory, Heidelberg, 
Germany . 


The Kodaikanai Observatory, 5. India. 
The Meudon Observatory, France. 
The Hamburger Observatory, 
Bergedor. 

The Royal Observatory, Greenwich. 
The Cape of Good Hope Observatory 
S. Africa. 


X UUUSilCCs. 


MODERN ASTRONOMY — Continued. 

The following are the titles of the 6 Lectures by the Rev. T.E. R. PHILLIPS, M.A, 
F.R.A.S., late Secretary {now President) of the Royal Astronomical Society— 
B Z A Lecture I. FROM THE ANCIENTS TO EINSTEIN. 37 Slides. 
Coloured Slides, £\ 1 1 Is. 0 d. per set. 

Plain „ £4 7s. 6d. „ 


BZB 


BZC 


BZ D 


BZE 


BZ F 


II. THE SOLAR SYSTEM, or the Members of 1 .. c „ . 
the Sun family ... ... ... ^ J 30 Slides. 

Coloured Slides, £\\ 5s. Od. per set. 

Plain .. £4 8s, 6 d. 

III. THE SOLAR SYSTEM. The Moon and 

the Sun [34 Slides. 

Coloured Slides. £13 Os. Od. per set. 

Plain „ £4 15 s. Od. 

l V - THE NATURE OF THE STARS ... ... 22 Slide.. 

Colour, d Slid ts. £5 Os, 0 d. per set. 

Plain „ £2 17s. 6 d. 

V. DIFFUSE & GASEOUS NEBUL/E «c THE 1 

DISTANCE OF THE STARS _ j 27 Slides. 
Coloured Slides, £5 1 2s. Od. per set 
Plain „ £3 17 s. id. ., 

VI. 


THE STRUCTURE OF THE UNIVERSE 22 Slides. 
Coloured Slides. £5 5s. Od. per set 
p lam „ £3 3s. id. 

Readings, Price Is. each, or Set of Six 5:. 

HIRING CHARGE IOs 6d. per set. or JB2 12s. 0d FOR THE COMPLETE 
SERIES OF SIX LECTURES. 


B2< 5 ASTRONOMY. 

This series ol Shdcs comprises diagrams aod drawings as well as direct ohnln.r.r,l,. 

tutjecU. ' nd '" f ° r L “ tUr,!re d “ irinS *° iU " Stra,e their ™ m 

But it is .also useful for those who are taking the Course of 6 nn *• m a 

th "" *» — ‘ a“° d p"t 

series^a ™»iects to this 

Coloured Slides 4s. to IOs. 6d. each. 

Plain Slides 2s. each, except where otherwise marked. 

SUN. 


! Total Et.l-.pse, with Corona, Aug. 7, 1869 . 

2 Solar Eclipse. 1869, as teen to America. 

3 Corona ol December, 1871, drawing (Mr. Ran- 

yard). 

4 Corona of January 1 1889 (W. H. Pickenne). 

5 Corona on the Sun* Due. January II. 1889 

(Todd 

6 Solar Eclipse, 1893. 

7 Total Solar Eclipse of Apnl lfi. 1893; Eight 

Pictures of 
Solar Corona, 


Total Solar Eclipta of April 16, 1893, Ex. 

25 seconds. 


t , ak f“^ Wilh ‘ he Pbotohelfograph 
Una of 40-feet Focus, by J. M. Schaeberle 

iWri"o»r"“*’ CM " (Uct o^'iasy 



Museum street, London, w.ui. 
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ASTRONOMY — Continued. 

SUN — continued. 

11 Eclipse taken with the Dallmeyer Lens of the 

Lick Observatory, by J. M. Schaeberle, 

April 10, 1693, 

12 Total Eclipse, I89B. 

13 Solar Corona, 1898, January 22, taken at feus. 

India. (Campbell.) 

14 Total Eclipse of the Sun, 1900 (Mrs. Walter 

Maunder.) 

'5 £•“>»! Eclipse of the Sun, 1900 (Horlev.) 

10 Total Eclipse of the Sun, 1901. (Mrs. Walter 
Maunder.) 

17 Corona of 1901, May 18. (Royal Alfred Ob- 
servatory, Mauritius. ) ( 1 1 Exposure, 2 sees. ; 

time, 22 secs, after second contact. (2) Ex- 
posure, 8 secs. : time, 145 seex. after second 


contact. 2s. 

18 Corona round the South Pole of the Sun. Total 

Sol« Eclipse, May 18, 1901. (Mauritius.) 

19 Solar Eclipse, 1905. 

20 Partial Eclipse as seen by the naked eye, 1912 

(London). 

22 Eclipse, 1912. Shadow coming on. 

23 

£ .. :: :: :: :: :: 

» » •» Maximum of shadow, 

if® >• •• M Shadow passing off. 


31 Partial Eclipse of Sun, Jan. 1924. 3.5, 


(London.) 

3.15. 

3.45. 


34 Sun, 22nd October, 1905. (E.W, Barlow) 2s. 3d. 

35 Sun, 13th February, 1907, 10.1 a.m. Greenwich 
„„ .. Ctvil Time. (E. W. Barlow.) 2s. 3d. 

36 Sun’s Surface, showing the structure of the 

Photosphere, 1892. (Janssen.) 

37 Sun’s Surface, showing Spots and Photospbfcre. 

38 Snectograph of the Solar Chromosphere. (Hale.) 

39 Photograph of Solar Photosphere and Spot of 

Sun Spot, minimum type. 

40 Rice Grain of Photosphere Sun Spots, maximum 

type. (Janssen.) 

41 Life History of a Sunspot Group, illustrating 

four types. Drawing, 1884. 2s. 3d. 

42 Artificial Sun Spots. Part of a photograph of the 

Sun, taken in 1893, Augusts, 10 hours 19 mins. 
25 sees. Greenwich mean time, at the Royal 
Observatory, Greenwich, with the Thompson 
Phcdoheliograph of 9 inches aperture (Negative 

43 Sun, showing Sun Spots and Faculae, August 28 

1893. (Lick,) 

^ <1 » ii „ August 30, 

1893. (Lick.) 
•• «• .. it September 3, 

1893. (Lick.) 

46 '• »» i. ,i September 4, 

1893. (Lick.) 

(Nos. 43-48 show the same group of spots in 
its passage across the disc. From negative 
taken with the Photoheliograph.) 

Moil c/ Ike slides in this group c an be supplied 

100 Orbit of Moon. 

101 Phases of Moon. 

102 Earth at xeen from the Moon. 


47 Portion of the Suns Disc, showing Groups of 
Spots: May 15, 1894. (Lick.) 

.. June 18, 1894. (Lick.) 

*9 .. June 19, 1894. (Lick.) 

50 .. June 1 9th, 1894. (Lick.) En- 

largcment of the principal 
group of spots shown on No. 49. 

51 ■■ . June 20th, 1894. (Lick.) 

(Nos. 48-51 show the same group of spots 
1 icy are all from Negatives taken with the 


I’botobchograpb.) 

Great Group of Sun Spots of S 


. , Sept. 3-15, 1898, as 

photographed at the Royal Observatory 


(1) Taken l898,Sept. 8 days, 10 b. 29 m. 19 s. 

Greenwich Civil Time. 
*2) ,. „ „ 9 days, 14 h. 59 m. 2 s. 

... Greenwich Civil Time. 

I 3 ) 10 days. 10 h. 40 ra. 6 s. 

_ _ Greenwich Civil Time. 

53 Great Sunspot of 1903. October, 9 days, 3h. 

43 m. Calcium Flocculi. Middle H, Level. 
1903, October, 9 days, 1 h. 4 m., Hydrogen 
Flocculi. 2s. 3d. 

54 Change of appearance of Solar Spot, caused by 

rotation of sun. 

55 Artificial Sun Spots. (1) Wooden Ball, showing 

Rotating Spots. (2) An 
ordinary Spot. (3) Wood- 
en Dali, showing Spot on 
the Limb. 

56 .1 (4) An Active Spot. (5) A Spot 

„ a,l ® r an Upheaval. (6) a Dying Spot. 

57 Sun Spots and the Solar Photosphere. 

(Janssen.) June 10, 1887. 

_ •» ■■ enlarged, surface showing Rice gram. 

59 Solar Spots, October, 1905. 

60 The Great June Sumpot. Photograph of the 

Sun, taken in ’’ K light, 20th June, 1907, at 
12 h. 47 m. p.m. ;s. 3d. 

61 Solar Prominences observed by Zollner, Aug. 29 

fi2 1869 

6 - •• -- .. .. „ Aug. 29. 

... 1869. 

•• .. Aug. 29 


M •> .. Aug. 29, 

1869. 

™ •• .. .. .. Respighi, 1870 

67 Portion of the Sun's Limb during Ec'V.psr, 
I6tb April, 1893 showing Solar prominences 
and lower portian ol the Corona. 
b8 showing Solar prominences and lower 

portion of Corona. 

69 ii showing Solar promraences and lower 
portion of Corona. 

7u •• .. showing Solar prominences and lower 
portion ol Corona. 

(Nos. 67*70 taken with the 40 feet Photo- 
heliograph by J. W Schaeberle at Lick 
Observatory). 

71 Photograph of the " Reversing Layer,” iu two 

portions ■ and photograph near Mid-Totality, 
showing Coronal Ring m 1474 Light. 

72 Map showing eclipse shadow across England 

and Europe. January, 1927. 


103 Age 4 days. 3 hr . July. Ex. 7 hrs. 51 i 

(Lick.) 

104 Ag (Li l ckl) y *' 12 *“*' NoV ’ E *’ 5 h ”’ 37 min * 

105 A *(Llck* y *’ U bn ' NoV ‘ El> 7 bn 6 mins ’ 

108 M T 16 bn ‘ July ’ Ex 9 hfs - 1 «"•»- 

107 A *Lck d ) ay *’ 2i hrT- 0ct - Ex - 7 htv 32 »*» 

I0B Age 9 days, 10 hrs, 7 mins. March. Ex . 10 hrs. 
3 mins. (Greenwich.) 


blue lone, if desired, at an extra coil o/6d. per slide 
109 Age 10 days. 5$ hrs. March. Ex. 13 hrs, IB 
(Lick.) 

(Lick.) 


J 10 Age 12 days. 

11 1 Age 12 days, 8 hrs. 

1 12 Age 13 days, 1 hr. 

(Lick.) 

1 13 Age 16 days Oct. 

114 Age 19 days. 8 hrs. 

mins (Lick.) 

115 Age 21 days, 5 hrs. Nov 

(Lick.) 

116 Four Quarters. North Region, 1909. 2s 3d 

}I7 .. East Region, 1909. 2s. 3d. ' 

J 8 „ „ West Region, 1909. 2*. 3d. 

1*9 .. •• South Region, 1909. 2s. 3d. 


Oct. Ex. 10 hrs. 19 mins. 
(Lick.) 

August. Ex. 12 hrs. 39 
13 hrs. 58 rams. 
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NEWTON & CO., LTD., Lantern Slide Publishers. 


ASTRONOMY — Continued. 
MOON — conti nutd. 
Lunar Regions 


120 Sunrise on the Sea of Plenty. March. Age, 

4 days, 6 4 hrs. Ex. 6.5 hrs. (Paris). 2s. 3d. 

121 South Pole. 167 his. old. 

122 Two views. Sunrise (left). Same region 5) 

days later (right). (W. H. Pickering.! 

123 System of Bright Rays about Tycho. {Yerkes.) 

124 Region about Tycho. 240 hrs. old. Dec. 

(M. M. Henry.) 

125 .. „ 265 hrs. old. Dec. (M. M. 

Henry ) 

126 Region about Crater Tycho. Age 240 hrs. 

127 Lunar Appennmes. Age 8 days. 1 he. 7 mins. 

March. Ex. 6 brs 6 mins. Scale 44 ms. 
(Paris.) 2s. 3d. 

128 Where Four Mountain Ranges meet. Age 

20 days, 5.9 hrs. Sept. E*. 14 l hrs. Scale 
24 ms. (Pans). 2s. 3d. 

129 Lunar Alps and their neighbourhood. Age 

8 days, 1 hr April. Ex. 17 hrs. 8 mins. 

Scale. 26.6 ms. (Lick.) 

130 Albategnuis (North). March. (M. M Lowey 

and Puiseux 

131 Mare Seremtates, Mare Tranquilitates and 

Surroundings, (Yerkes.) 

132 Lunar Craters Clavius, Longomoutamues, Tycho, 

etc. (Yerkes.) 

PLANETS. 

175 Comparative sizes of Sun and Planets. 

176 Jupiter, showing bands. Moons. 

177 .Jupiter, and inset showing earth and Jupiter 

on same scale as the Planet. 

178 Jupiter. November, (W H Pickenng.) 

179 Jupiter and its markings. August 1, about 7 hrs. 

50 mins.' 10 in. Ref Jector.power 
312, W.F-D. 2s. 3d. 

180 „ Apnl 22, about 8 hrs. 30 mins. 

10 in. Reflector, power 312, 

W.F.D. 2s. 3d. 

181 Jupiter and its markings. August. 2s. 3d. 

182 Jupiter, taken with enlarging Lens m 36 in. 

Telescope, (Lick.) 

183 „ „ „ „ September 28(b.) 

184 Region of the Creat Red Spot on Jupiter 

August, 1902. 2s. 3d. 

186 Saturn, showing broad rings. 

187 „ showing edge of nngs. 

188 ,, as observed from October. 1848, to 

March, 1851. 

189 „ showing broad rings and roooni. 

190 „ as seen from one of its Satelites. 

191 „ November. (W. H. Pickering.! 

192 „ September 13 days 6 hrs. 40mins.G.M.T 

Jan. (Drawing by Mons. E. M. Antoaiadi. ) 

193 Mars and Moons. 

194 Telescopic Appearance of the Planet Man, 

April, 1903. 2s. 3d. 

195 August 16th, A— 29 8® (T. 


133 Clavius and hi* neighbour*. (North.) Oct 

134 Lunar Crater Theophilis and Surroundings. 

(Yerkes.) 

135 Mare Nubium, Billialdus, etc. (Yerkes.) 

136 Ringed Plains of Mare Nubium. Age 22 days, , 

14 hre. t mm. Sept. Ex. 16 hrs. Scale 23 
ms. (Paris.) 

137 Lunar Crater Copernicus and Surroundings. 

(Yerkes.) 

138 Sunset On the Ptolemaus. 

139 Maurolycus. (North.) March. (M. M. Lowey 

and Puiseux.) 

140 Sunset in the Mare Crisium. Age 16 days, 

13 hrs. July, Ex. 21 hrs. 14 mins. Scale, 

36 ms. Lick. 

141 Mare Cnsium, region of. 

142 Partial Eclipse, 9.20 p.m. May, 1892. (G. J. 

Newbegin.) 

143 „ „ 9.50 p.m. „ „ 

144 „ 10.30 p.m. „ ,, 

145 „ „ 11 p.m. „ ,, „ 

146 „ „ 11.30 p.m. „ ,, ,, 

147 .. „ 12 p.m. 

148 „ 12.30 p.m. „ 

(Nos. 142-148 shows the gradual passing of 
the shadow over the moon's surface.) 


196 September 14th. A“*“ (T. E. Phillips.) 

197 September 23rd. A'-289° 

198 October 4tb. A-I&6* „ 

199 October II th. ^-101° „ 

200 November 8th. A -20 *® „ 

Mars from drawing as seen through a 10-inch 
Telescope. 

201 Mars, two illustrations with canal system, 1895 

(Lowell). 

202 The Hour-glass sea on Mars. (1) Dawes, Nov. 

26th, 1864. (2) Flammarloa, June 29, 1873. 
(3) Schiaparelli, June 28, 1879. (4) Schiapa- 
relli- June 2, 1888. (5) Schiaparelli, June 20. 
1890. (6) Gale, August 6, 1892. (7) Lowe. 

October, 1894. (8) Phillips, December 3, 
1896. (9) Antomadi, December 7. 1896. 

203 Venus (I) Antoaiadi, June II, 20 hrs. 45 mins. 

(2) „ June 23, 21 „ 45 „ 

(3) .. July 12, 21 „ 0 „ 

July 12, 23 „ 45 „ 


July 14, 
July 14, 


(7) Flammarion July 14,22 „ 30 „ 

(8) Antomadi, July 24, 21 ,, 0 „ 

(9) „ Aug. 30, 21 „ 30 ,, 

Jusivy, France. 

204 Phases of Mercury and Venus. 

205 Uranus and Moons. 

206 Neptune and Moons. 

207 (Asteroids and Moods. 


225 Sword Comet over Jerusalem. 

226 1680, Comet. 

227 Six Tailed Comet ol 1744 

228 Halley's Comet, 684, from the Nuremberg 

Chronicle. 

229 Halley's Comet as illustrated m Bayeaux 

Tapestry. 

230 Halley s list of 24 orbits of Comcls. 

231 Halley's Cornel, giving extent ol Orbit. 

232 Halley's Comet, 1835. 

233 Halley's Comet, Jan., 1910. 

234 Halley's Comet, Jan. 30th, 1910. Ex. 74 mins. 

34 inch reflector (Greenwich). 

235 Donati's Comet, October, 1858. 

236 Donati's Comet, 1858. 

237 Winnecke's Comet. 


Phillips.) 

COMETS AND METEORS. 

243 Morehouse Comet (C. Waller.) 


E. E. Barnard.) 


, 6 and 7, 1892. (Prof. 


1908c, 24th October, 1908. 
Exposure, 50 mins. 2s. 3d. 

245 Daniel's Comet, track of, as seen Aug. 13, 1907. 

246 .. ,, Aug. 25, 1907, 

247 „ „ August, 1907. Star with black 

spot near end of tail is 7, 
Geminorum. Exposure, J hour. 
Meanee Observatory, New Zea- 
land. 2s. 3d. 

248 Great Daylight Comet. February. 1910. 2s.3d. 

249 Findlay's Comet. 

250 A Shooting Star. 

251 A Meteoric Shower. 

252 Radiant points of Meteor*. 

253 Ring of Meteoric bodies round tbe Sun. 

254 Meteor traces of the Region of the Milky W ay 

about £ Cygni. Sept. (Dr. Max Wolf.) 

255 The Great Meteorite of Willamette. 2s. 3d. 

256 Torrid Fire Ball. Pole star trails in addition 

Ex. 8 hrs. 58 mins.-l 1 hn. 12 mins. Nov. 16, 
1922. 2s. 6d. 

257 N. Pole star trails. Ex, B hrs. 46 mins., 16 hrs. 

0 mins. Sept. 7, 1923. 2s. 6d. 
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ASTRONOMY — Continued. 

NEBULAE. 


Most of the slides in this group can be supplied ii 
5 Map, Nebulae and Clusters of the Northern 
Heavens. 

S „ Southern Heavens. 

7 Great Nebulae in Orion. Exposure 37 mins. 

January 30, 1883. 3 It. Reflector, Ealing. 

B The Belt of Orion and Great Nebulae, March, 
1891. (Dr. H. C. Russell.) 

9 Belt and Sword of Orion on 2nd Februar y, 1902 
Exposure, 2 hrs, 40 mint. (Taken by A. Smith, 
Dalbeattie.) 2s. 3d. 

0 Great Nebulae in Orion. 

1 Nebulae, Orion. (Drawing by Mr. Laisells.) 

2 Nebulae in Onon. (W E. Wilson,) 

3 Great Nebula in Onou. (Yerkes.!i 

4 Great Nebula in Orion. (Yerkes.) 

5 Great Nebula in Orion, Central part. (Yerkes.) 

6 Dumb-bell Nebulae in Vulpecula.. August 6, 

IB94. (W. E. Wilson.) 

7 Dumb-bell Nebula Vulpecula. (W. E. Wilson.) 

8 Annular Nebulae in Lyra. November, IS" 

(M. Trepied.) 

9 Ring Nebula Lyra. (W. E. Wilson.) 

0 ij Argus Nebula. (Dr. H. C. Russell, of Sydney.) 

1 ij Argus Nebulae. March, 1892. (Dr. Gill.) 

2 Great Nebulae about V Argus. (Drawing by 

Sir John Herscbell.) 

3 Nebecula Major. (Dr. H. C. Russell.) 

4 Nubec Major No. 1. 

5 „ No. 2. 

6 Nubecula Major, or Greater Magellanic Cloud, 

April Btb, 1893 : 3 hours exposure. (J. M. 
Scbaeberle.) 

7 Nebecula Minor. March, 1891. South. (Mr, 

H.C. Russell.) 


blue lone, if desired, al an extra cost of 6 i. per slide. 

298 Nebulosities surrounding the Pleiades Decem- 

ber fi and 8, ISD3. (Il.irnard-J (Lick Ob- 
servatory ) 

299 Nebulosity in the Pleiades. (Yerkes Observa- 

tory.) 2s. 3d. 

300 Nebulosity in the Pleiades. ( Yerkes. 1 

301 Ncbutosilies near Aiilarif. ami Nu Scorpii. |un0 

21 22, 1893. (Barnard I i l.ick Observatory.) 

302 Aristarchus and the Sinus I radium. 1896. Oct. 

18, IS hours 32 m-nutes 41 seconds. 47 S. 
Greenwich mean time, with th- 36 inch 
refractor. (L:ck Observatorv ) 

303 One-tbirtietb of the Sky April, 1899. (Mrs. 

Walter Maunder I 

304 Nebula H. V 14 Cygni. (W E Wilton.) 

305 The “ America ” Nebula in C vgntis. 190 1 , July 

12 and 13. Total exposure. 4f tDr Max 
Wolf ) 2s. 3d 

306 The " America " Nebula in Cvguus. 2s. 3d. 

307 Vicinity of Beta Cygni Exposure 2 hours. 

(Alexander Smith.) 2s. 3d. 

308 Nebula in Cygnus, N G.t. 6960. (Yerkes.) 

309 6992. (Yerkes.) 

310 Spiral Nebula, Canes Veiialtca. E Wilson.) 

311 Spiral Nebula Messier 33 Tr anguli. (Yerkes ! 

312 Spiral Nebula, Messier 51 Cauuiu Wnaucorum. 

(Yerkes.) 

313 A Spiral Nebula in Canes \ouatiea. 

314 Great Nebula near Ophiuchi. (H. E. Barnard. | 

2s. 3d. 

315 Great Nebula in Andromeda. 2s. 3d. 

316 The Cluster in Hercules, Sept, 1894 (W. E. 

Wilson.) 

317 Cluster M. 13 Hercules. (VV, E. Wilson.) 


STARS. 


Most of ike slides in this group can be supplied in blue tone, if desired, al an extra cost of 6 d. pet slide. 


350 Dimension of the Stars compared with the Sun, 

upon the supposition that equal surfaces 
give equal light. (Diagram by T. E. Heath ) 
2s. 3d. 

351 Our Stellar Universe. (Drawing by T. E. Heath.) 

352 Star Map, No. I. Northern Polar Stars. 2s. 3d, 

353 Star Map. No. 2. Pegasus, Andromeda and 

Pisces. 2s. 3d. 

954 Star Map, No, 3. Cetus. Eridanus. 2s. 3d. 

355 Star Map, No. 4. Perseus, Auriga and Taurus. 

2s. 3d. 

356 Star Map, No. 5. Argo. Canis Major. 2s. 3d. 

357 Star Map, No. 6. Leo. Cancer. 2s. 3d. 

358 Star Map, No. 7. Virgo Corvus Centaurus. 

2s. 3d. 

359 Star Map, No. 8. Corona, Boons, Coma. 2s. 3d. 

360 Star Map No. 12. The South Polar Region. 

2$. 3d. 

361 The Star Cluster cu Centauri. May 25, 1892. 

(Dr. Gill.) 

362 Region of the Milky Way in Sagittarius. July, 

1890. (E. E. Barnard.) 

363 The Milky Way in Sagittarius. (E. E. 

Barnard.) 

364 The Milky Way in Sagittarius. August. 1890. 

I. (E. E. Barnard.) 

365 The Milky Way in Sagittarius. August, 1890. 

II. (E. E. Barnard.) 

366 Photograph of the Milky Way in Sagittarius. 

March, 1891. (H. C. Russell, of Sydney.) 

367 The region of the Milky Way, about f Cygni 

December, 1891, (Dr. Max Wolf.) 

368 The region of the Milky Way, about t Cygni. 

December, 1891. (Dr. Max Wolf.) 

869 The Region of the Milky Way, about a Cygi 
with an exposure of 13 hours. October, 18! 
(Dr. Max Wolf.) 

370 Region of the Milky Way about c Cygni. 
October, 1891. (Dr. Max Wolf.) 


371 The Region of the Milky Way about a Cygni, 

with an exposure of 13 hours. October. 1891 
(Dr. Max Wolf ) 

372 The Milky Way in Cygnus. August, 1899, with 

a Dallmeycr stigmatic lens of 1) m. aperture 
and 9 in. focal length. Field 38 : side. Ex- 
posure, 6) hours. (Mrs- Waller Maunder.) 
Us. 3d. 

373 The Milky Way in Aquila. August, 1890. 

(Prof. E. E. Barnard. I 

374 Photograph of the Milky Way in Norma, taken 

with the Star Camera of the Sydney (New 
South W'alesj Observatorv. 

375 Cruces and the Coal Sack Rcc-cn of the Milky 

Way. August 13, 1890. (H. C. Russell.) 

376 Region of the Mtlkv Way to the North of the 

Tnfid Nebula, (fe. E. Barnard ) 

377 Region of the Mtlkv Wav about CCepbei (Dr. 

Max Wolf ) 

378 Central part of Region of the Milky Way. 

379 The Milky Way m the Constellation Cepheus, 

showing the nebulous region and dark 
structures. March, 1894. 

380 The q Argus Region oi the Milky Way, taken 

with the Bruce Photographic Telescope of 
24 in. aperture and 1 1 ft. focus. June 1 , 1 896, 
at Arequipa, Peru. (Prof. Bailey ) 

381 The Milky Way round Ophiuchi, (E. E. 

Barnard.) 2s. 3d. 

382 Star Cluster, Messier 13 Herculis. (Lick Ob- 

servatory. ) 

383 « „ Messier 15 Pegasi. (Lick Ob- 

servatory, ) 

384 Clusters in Perseus : reduced from Negative 

taken with the 36 in. Telescope. (Lick Ob- 
servatory.) 

385 The Pleiades. (Prof. Max WoU.) 2r. 3d. 
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A STRO N O MY — Continued. 


STARS — Conlinutd. 


388 The Pleiades Telescopic vie*. 2s. 6d. 

387 The Pleiades Photographic view. 2s. 8d. 

388 The Pleiades prolonged exposure showing 

nebulae. 2s. 6d. 

389 The Pleiades Astro graphic Chart. 2s. 6d. 

390 Nova Persei and Surrounding Stars. Taken 

with a 41 in. portrait lens. Nova Persei was 
not visible when the first photograph was 
taken, but appears as a bright light near the 
centre of the second view. (Mr A. Stanley 
Williams ) 2$. 3d. 

391 „ (1) Nova (3. 1001) Persei. 2s. 3d. 

392 „ (2) Nova (3. 1901) Persei. 2s. 3d. 

393 Northern Sky, Position ol guiding stars in 

the middle of February. 
8 p.m., January, 10 p.m., 
December, midnight, Nov- 
ember, 2 a.m., October, 4 
a.m. 

394 „ „ Position of guiding stars in 

the middle of April, 10 p.m., 
March, midnight. February 
2 a.m. January 4 a.m. 
December 6 a.m. 

395 „ „ Position of guiding stars in 

the middle of July, 10 p.m., 
June, midnight, May, 2 a.m. 


i Northern Sky. April, 4 a.m. 

1 „ „ Position of guiding stars in 

the middle of November, 
8 p.m., October 10 p.m., 
September, midnight, Aug- 
ust, 2 a.m., July, 4 a.m. 
’osition of guiding stars la the 
middle ol February, 8 p.m. , 
January, 10 p.m. .December, 
midnight, November, 2 a.m., 
October, 4 a.m. 

Position of guiding stars in the 
middle of April, 10 p.m., 
March, midnight, February, 
2 a.m., January, 4 a.m., 
December, 6 a.m. 


Position of guiding stars in the 

'Jr-" 

April, 4 a.m. 


middle ol July, 10 p.m., . 

i une, midnight, May, 2 amt., 

p r :i » 


middle of November, 8 p.m., 
October, 10 p.m. September, 
midnight, August, 2 sms., 
, , _ July, 4 a.m. 

402 Relative Distances of the Stars. 

403 Galileo s Drawing of the Stan In Orion. 


425 4 The Solar Spectrum showing Fraunhoffer's 
Lines. 

426 Solar Spectrum. The Great B. group, 

September. 

427 Solar Spectrum, the D and rain band Group. 

September. 

428 Solar Spectrum. The E group and 1474 

Region. September. 

429 Solar Spectrum. Region between Dl and D2. 

430 Solar Spectrum Region between H and h. 

September. 

431 Solar Spectrum. G Region. September. 

432 Solar Spectrum. P to O Region. September. 

433 Solar Spectrum, H and K Lines. September. 

434 Solar Spectrum. Region L and K. September. 

435 Eclipse Spectra, photographed with Prismatic 

Camera, 2 inch aperture, 36 inch focus. 

436 Spectra of Chromosphere Comparison ol en- 

hanced lines and o Cygm. 

437 Spectra ol Corona Chromosphere. Comparison 

and Sun. 

438 Spectra of Chromosphere and Sun. Comparison. 

439 Spectra of Sun Absorpt.on. 

440 Curves of known and unknown line in Sunspot 

Spectra. 

441 Solar Spectrum and Spectrum of Solar Promi- 

nences during Total Eclipse. 

442 Solar Spectrum and Spectrum of Various Gases, 

vlt. ; Hydrogen, Oxygen, Rubidium. Cs. LI. 

Na. 

443 Solar Spectrum compared Spectra of Planets 

Lyrae. Pegasi. Orion. 

444 Solar Spectra as compared with Star Spectra. 

445 Spectra of Stars, a Lyrae and Nova Aurigae. 

446 Stella Spectra. (1) Bellatrix, (2) A Cygni, 13) 

* ‘*““ i ‘ (6) 

imatic 


6 Cygm, (4) 8 Arietes, (5) Procyon 

Aicturas. March. With 6 inch Pnsi 
Camera. 


447 Spectra. Sirius. Arctauris Antares and Red 
Star. 

44B The Spectra ol the Major Planets. Photo- 
graphed by V, M. Slipher. Lowell Observa- 
tory, Flagstaff. December. 2s. 3d. 

449 Stellar Spectra, Ascend ing^Series. 


450 Spectra of Nova Persei and Procypn. (1) 1901, 

March 3 8 p.m. ; (2) March 21, 8} p.m. : (3) 
March 25, 8j p.m. (Stony hurst College 
Observatory). 2s. 3d. 

451 Spectrum of Nova Persei, II. 1901 : 

(Stonyhurst College Observatory.) 2s. 3d. 

452 Spectra of Nova Aquila. June 8-16. 

453 Up-and-Down Spectra of Sirius, taken with the 

up-and-down motion, showing how oblique 
are the Spectra produced by this method. 

454 Comparison of Spectra of Sirius and a Cygni, 

with enhanced lines added p Lyrae, one for 
each day. 

455 Spectra of Sirius. 6 Inch Prismatic Camera 

(2 Prisms, 45®). 

456 Comparison of Spectra of Procyon and y Cygni, 

with the enhanced lines added. 

457 Comparison of a Cygni and the enhanced lines 

01 certain metals. Chiefly of the iron group. 

458 Spectra of Cygni. 80 min. exposure. Scale 

S-0 : (6 inch Prismatic Camera, 2 Prisms, 45®). 

459 Spectra of Cygni Arcturas. 

460 Spectrum of Vega (Bros. Henry.) 

461 Spectrum of if Ononis, showing the lines due to 

O.N. and C. 

462 Spectrum of a Orionis with metallic com- 

parisons. 

463 Spectra of Arcturas. (6 inch Prismatic Camera, 

2 Prisms, 45®.) 

464 Spectra of Procyon. 75 min. (fl inch Pris- 

matic Camera, 2 Prisms, 45°.) 

465 Spectra of Vega. 80 min. exposure (6 inch 

Prismatic Camera, 2 Prisms, 45®.) 

466 Spectra of Bellatrix with the Hydrogen and 

Cleveite Gases. 

467 Definitions of general Stellar Spectra. 

468 Stellar Evolution Map. Diagram illustrating 

the Stellar Evolution as bated on spectro- 
scopic observations. 

469 Metals up. Diagram showing the behaviour of 

metals in stars increasing their temperature. 

470 Metals down. Diagram showing the behaviour 

of metals in star* decreasing in temperature. 
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ASTRONOMY — Continued. 
CLOUDS. 


500 Cloud Photography. Five Example*. 2s. 3d. 

601 „ ,, Six „ 2*. 3d. 

502 Light Cirro-Cumulus in the upper region*, with 

itratu* in the loreground, September,16 day*. 
Ex. 4 hr*. 2*. 3d. 

503 Cirro-cumuli pasting before the Sun, September 

25th, 4 hr*. 3 min*. (Flanunanon). Juvisy. 
2*. 3d. 

504 CiiTo-cumulu*. September, 25. Ex. 2 hr*.25 min*. 

(Flanunarion). Juviav. 2*. 3d. 

505 Fibred Cirrus, August 1 day, 2 hr*. 40 min*. 

{Flanunarion). Juvisy, 2s. 3d. 

506 Cirru* with wisps, August 1 day. 2 hr*. 35 mins. 

(Flammarion), Juvisy. 2s. 3d. 

507 Cirrus. May. (Capt. D. Wilson Barker.) 2s. 3d. 

508 Cirrus. May. (Capt. D. Wilson Barker, ) 2s. 3d. 

509 Large Thunderstorm Cumulus, August, 23 days. 

Ex. 1 hr. 20 min*. 2s. 3d. 

510 Small Cumuli during fine Summer weather. 

September 19 days I hr. 5 mins. 2s. 3d. 

511 Cumuli forecasting fine weather, August, 29 

day*, 9 bn. 45 mini. a.m. (Flammarion) 
Juvisy.) 2*. 3d. 

512 Shower Cumulus. May. (Capt. D. Wilson 

Barker.) 2s. 3d. 

513 Squall Cumulus. A Tornado, Sierra Leone 

W.C.A. May. (Capt. D. Wilson Barker.) 
2s. 3d. 

514 Pillar Cumulus. May. (Capt. D. Wilson Barker.) 

2*. 3d. 

515 Squall Cumulus. May. (Capt. D. Wilson Barker.) 

2s. 3d. 

616 Cumulus. May. (Capt. D. Wilson Barker.) 2s.3d. 
517 Cumulus. May. (Capt. D. Wilson Barker.) 2s. 3d. 
SIB High Stratus and Cumulus. May. (Capt. D. 
Wilson Barker.) 2*. 3d. 

519 High Stratus and Cumulus. May. (Capt. D. 

Wilson Barker.) 2s. 3d. 

520 High Stratus, Mackerel Sky. May. (Capt. D. 

Wjlson Barker.) 2*. 3d. 


521 High Stratus, Mackerel Sky. May. (Capt. D. 

Wilson Barker.) 2s. 3d. 

522 Stratus. May. i'-apt. D Wilson Barker.] 

2s. 3d. 

523 Stratus, November, 2 day*, 4 hr*. IS nun. 2s. 3d, 

524 Mackerel Sky. May. (Capt. D. Wilson Barker] 

2s. 3d. 

525 Mackerel Sky. September, 21 days 4 hr*. SI 
mins. 2s. 3d. 

526 Mare’s Tail Cloud. 6 days, 2 hr*. 25 mins. May. 

2s. 3d. 

527 Ram Clouds. May. 12 days, 3 bn. 30 rams. 

2s. 3d. 

528 Scud drifting before a gTey sheet of Cirro- 

Stratus, July, 19 days, 3 hr*. 50 mins, 2s. 3d. 

529 Ram Cloud, during showery weather, July, 

1 day 6 hrs. 55 mins, p m. (Flammarion.) 
Juvisy. 2s. 3d. 

530 Cloud Ripples, September, 25 days 2 hr*. 33 mins. 

(Flammarion.) Juvisy. 2$. 3d. 

531 Thunderstorm cumuli rolling over Paris, Sep- 

tember, 28 days 3 hn. 2 mins. (Flammarion.) 
Juvisy 2s. 3d. 

532 Sunset Effect, September, 24 days 5 hr*. 25 mins. 

(Flammarion.) Juvisy. 2i. 3d. 

533 The Equatorial Cloud- Belt, off Africa, March 21, 

1894. Lat. • near Equator, Long . . 10. (The 
late Sir Benjamin Stone.) 

534 A Rainbow, taken at Juvisy after a violent 

storm. June, 2 days, 5 hrs. 20 mini. 2s. 3d. 

535 The primary and secondary Rainbows, taken at 

Juvisy. September, 28 days, 5 hrs. 3 mins. 
(Flammarion). Juvisy. 2s. 3d. 

536 Halo. May. (Capt. D. Wilson Barker.) 2s. 3d. ■ 

537 Fog. May. (Capt. D, Wilson Barker. I 2s. 3d. 

538 Lightning Hash. Cloud to earth discharge, 

showing the ramifications directed earth- 
wards, August, Chadwell Heath. 2s. 3d. 

539 Explanation of Mirage or Solar Light. 

540 Cyclone in Atlantic sweeping towards Europe. 


For a further series on Clouds, see page 131. Also " Geology,” Section 4 ; ** Art and 
Miscellaneous,” Section 9 of this Catalogue. 


CONSTELLATIONS. 


Tke slides in this group art supplied in 

530 Sins of Zodiac on Ceiling of the Temple of 
Deaden. 

551 Zodiac and Seasons. 

552 Figure* on Greek Coins. 

553 Orton. 

554 Una Major. 

555 Una Major (Little Bear) in four positions and 

pole star. 

556 Draco and Una Major. 

557 Hercules. 


Blue Toni 2s. 64., unfair oUurttiu ordertd. 

558 Auriga. 

559 Taurus. 

560 Southern Cross. 

561 Cepheus, Cassiopeia, Andromeda and Perseus. 

562 Aries, Taurus and Gemini. 

563 Cancer, Leo and Virgo. 

564 Lebra, Scorpio and Sagittarius. 

565 Capricomus. Aquarius and Pices. 

566 Cygnus, Lyra, Aquda and Antianus. 


SYSTEMS. 


575 Ancient Cosmographies. 


Earliest (Aryan) repre- 
sentation oi the 
Earth. 

The floating Earth. 
Earth with roots. 

Earth of Vedic priests. 
Earth of Anaximander. 
Plato’s Cubical Earth. 

Homeric System. 
System of Cosmai. No. 


•• » » 2. 
Earth a* a floating 
Egg. 

Eighth century map of 
world. 


586 Ancient Cosmographies. Egyptian Symbol of 

the Universe. 

587 „ „ Hmdos Model of the 

Earth. 

588 „ Homeric Cosmogony. 

589 Heliocentric and Geocentric Situations of the 

Planets. 

590 Ptolemaic System. 

591 Pythagorean System. 

592 Tychoman System. 

593 Apparent direct and retrograde movements of 

the Planets. 

594 Newtonian System. 

595 Astronomical origin oi the names of the days of 

the week. 
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ASTRO NOMY — Continued. 


DIAGRAMS. 


9 Inclination of the Axis of the Earth 
9 Earth travelling round the Sun, and Moo 
round the Earth. 

0 Shadow of the Earth. 

1 The Earth's Figure and Dimensions. 

2 Eclipse of Sun by Earth, as seen from Moon. 

3 Hcrschel s Theory of the Universe. 

I Causes of Eclipses ol Sun and Moon 
5 The Sun's Rays. 

3 A Magnetic Storm, and its relation to the Solar 
Promnenees. 

7 Spheres in Space. Diagram by T, E Heath. 
2s. 3d. 

S Spring Tides. 

9 SpringTides. 

0 Neap Tides. 

1 Curvature of the Ocean. 

2 The Tertestral Skeleton Globe. 


The Manner's Compass. 

The Winds, table of Velocity and Forces. 
Atmospheric Refraction. 

Atmospheric Refraction in the Polar Seas. 
Duration of Light and Darkness. 

The Rainbow. 

„ „ Double Bow. 

.. „ Drops of Rain. 

Lunar Rainbow. 

Planetary Motion, No. I. 

.. „ No. 2. 

.. .. No. 3. 

Parallax of the Planets. 

Formation of Spectrum through Prism. 

Pupils learning the relative positions of the 
planets on an open-air model at a School m 
Granada. 

Motto : *■ The Heavens declare the Glory of 
God," designed in stars. 


OBSERVATORIES. 


650 Greemv.ch Observatorv 


655 

656 


Vt'estgatc Old Build- 
ings. 

showing Domes 
from Garden 
building containing the 
Thompson Telescope 
Observatory Building 
from the roof of the 
new building. 
Altazimuth Observa- 
tory. 

Observatory Building 
from the Courtyard 
showing the Transit 
Building, the Com- 
putatiug Offices, and 
the Time-signalling 
Department. 


657 Lick Observatory, Great Dome, and Obsers'er’s 

House. 

658 ,, ,, in Winter - 

659 Yerkes Observatory. South Front. 

660 ,, ,, The Ninety-Foot Dome. 

661 „ „ Sheathing the Ninety- 

Foot Dome. 

662 Harvard College Observatory. Pinhole Photo- 

graph. 

663 Mr. Isaac Robert’s Observatory, Crowborough, 

Susses. 

664 Dr. Max Woll's Observatory, interior, at 
- Heidelberg. 

665 Oxford University Observatory. 

666 Melbourne Observatory. 


INSTRUMENTS. 


675 Tycho's form of Transit Circle. 

676 Astrolable. An old instrument with sights lot 

roughly marking the positions of the Celestial 
bodies. 

677 Telescope of 17th century 

678 Gregorian and Cassegrainian Reflectors. 

679 Newtonian and Herschelian Reflectors, 

680 Hailey's Transit Telescope. 

681 „ College Exercise Book, with original 

Observations and Computations of 
his Comet. 

662 „ College Exercise Book. 

683 ., Quadrant. 

684 Greenwich Observatory. The Thompson Tele* 

The ^Thompson Tele- 
scope. The 30 inch 
Reflector, with the 
new Spectroscopic 
Attachment. 

Tnc Chrouagrapli. 

The Time-Signalling 
Desk. 

The half -prism Spectro- 
scope on the South- 
East Equatorial. 

The site of the Green- 
w ch Meridian. 

1 be Magnetic Pardian. 
The Magnetic Dip In- 
strument. 

692 Lick Observalorv 36 in. Equatorial Telescope. 

Near view. 

693 „ ,, 36 in. Equatorial Telescope. 

694 „ ,. 36 in. Equatorial Telescope. 

Eye -end. 

695 „ ,, 36 in. Telescope, Eye end, 

close view. 



S Lick Observatory. 36 in. Telescope. Micro- 
meter. 

7 i. .. 36 in. Telescope. Spectro- 

scope. 

8 Yerkrs Observatory. 40 in. Telescope. 

9 .. i, 40 in. Telescope. Erecting 

the Declination Axis. 

0 i 4 „ Clock Room. 

1 >. .. Filar Micrometer. 

2 ., „ Alvan G. Clark and Car 

Lundin with the Crown 
Lens of the 40 in. Ob- 
jective. 

3 44 44 Two-foot Reflecting, Tele- 

scope. 

* i 4 .. The Bruce Spectrograph 

with its Accessories. 

5 .. .4 Three-Prism Spectrograph 

attached to 40 in. Re- 
fractor. 

3 44 Large Double Slides Plate 

Carrier attached to 40 in. 
Refractor. 

1 44 44 Measuring Machine for 

Stellar Spectra. 

70S A 30 in. Equatorial Telescope- 
709 Astrographic Equatorial Telescope. 

7)0 100 in. Reflecting Telescope. Mt. Wilson. 

711 Siderostat of the Paris Telescope. 2s. 3d. 

*"? Comprising Portraits of Illustrious Philosophers 
of a bygone era — John Dalton. 1786- 
1844; Sir Humphrey Davy, 1778-1829 ; 
William Hyde Woollaston, 1766-1828; 
Edward Jencer, 1749-1823 ; Sir Joseph Banks, 
1743-1820 ; Sir William HerscheU, 1738 1822; 
John Hunter, 1728-T793 ; James Watt, 
1736-1819 ; Michael Faraday, 1791-1867. 

713 Equipment for observing a Solar Eclipse. 
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X MOVABLE ASTRONOMICAL SLIDES. 

THS MOTION PRODUCED BT RACXWOBK. 

A Set of 10 R artwork Slides, parted in a box, -with descriptive Lecture, 2J inches diameter , 
*|in. 3 in. £10 10 s., and 3 inches diameter, £ 12 12». per set. 

i of!' M V 1 * 3 * 5 6 7 8 9 10 ® ? Rr . tb ’ 11 bT “ Ship sailing round lie Globe. 

i iO. BO. 30*. 8a. Illaatrotes the Annual MoUon o£ the Earth round the Bun, with the Monthly Lunation* of 
the Moon. 

3 18*. 20*. Shows the Apparent, Direct, and Retrograde Motion of Venus or Mercury, and alto it* 

Stationary Appearance. 

4 IB*. 22s. 6d. The Diurnal Motion oftheEai 


i, Illustrating tbs 


6 85*. 

7 13*. 

8 13*. 

9 27*. 


- Earth, showini the rising and setting of the B 

, on. ba a A ni £“7 Rnd , N J, Bht by lbs Earth's Rotation upon Us Axis. 

0 80S. Od. 23*. 8d. niustratcethe Eccentric Revolution of a Comet round the Bun. and shows the appearance of 
its Tail at different parts of its Orbit. 

ThcBolerByatem.showingtheRevolutionofallthePlanetaandthelrSatelUtes round the Ban. 
15*. Bbows the various Eollpses of the Bun and Transit of Venus. 

15s, Shows various Ealipses of the Moon. 

84*. Bd. The Earth’s Annual MoUon round the Bun showing the Parallelism of Us Axis, thus pro. 

dneing the Season*. ' 

10 21s. 22*. 64. niustraks the cause of Spring and Neap Tide*, and show* the Moon'* Phase*. 

°-yq the moon. 

A Popular Lecture illustrated by 60 Lantern Slides, 

Plain Slides, 2s. and 2s. 3d. each ; Coloured 43. 6 d. to 8s. 6 d. 

Descriptive Reading, 2s. 


1 Full Moon. 

I Half Moon. 

8 Creicent Moon. 

4 The Moon’* Phases. 

5 Shadow of the Earth. 

C Causes of Eclipses of Sun and 
Moon 

7 Eclipses of the Sun. fis. 

S Orb)* of the Moon. 

0 Eclipse* of the Moon. 6*. 

H Moumaina-ol the Moon (tele* 
tropic view). 

? 11 Annual Motion of the Earth 
round the Sun, Monthly 
Lunations round the Earth. 
22*. 6d. 

12 Edip*e» of the Moca. 13*. 

13 Cause* of Spring and Neap 
Tide* and Phase* Tides 
and Phase* of the Moon. 

14 Photograph taken at Lick 

Observatory. 

15 .. „ 

. It Photograph of the South 
Pole. 

17 Photograph of the Moon 210 
- Hour* Old. 

It Photograph of the Moon 285 
Hour* Old. 


19 Region about Tycho. 

W Suniet od the Ptolcmant. 

31 Pan of Surface ol Moon. 

23 Uaurolyciu (North). 

23 Albategniu* (North). 

21 Clavius and hit Neighbour*. 
25 Photograph of the Mood 
taken at Greenwich Ob- 
servatoty. 

28 The Lunar Alps. 

37 Sunset on the Mare Criilum. 
£S Sunrise on the Sea of 
Plenty. 

39 Where Four M o o u * a i 8 
Range* Meet. 

30 The Ringed Plains of the 

Mare Nu hi no. 

31 Eclipse of the Moon. May 

11th, 1891 


38 Theonhilus, Cyriliu* and 
Cathariaa. 


39 Arxachel Ptolemy and the 

Railway. 

10 Plato and Its Surroundinga. 

11 Mercator sod Campanus. 

42 Tycho and it* Surrounding*. 

13 Arttstarcbui and Herodotua. 
44 Overlapping Craters. 

13 Wargcntin. 

40 Normal Lunar Crater. 

17 Diagram of Lunar Crater*. 

48 Skeleton Map of the Moon. 

19 Eclipse ol the Sun tees from 
(be Moon. 

50 Back of Hand and Shrivelled 

Apple. 

51 Gassendi. 

53 Lunar aod Earth Surfaces 
Compared. 

53 Copernicus. 

51 Lunar Apennines. 

55 Ideal Lunar Landscape. 

58 Triinecker, 

67 Aristotle and Eudora*. 

58 The Pull Moon. 

59 „ 

80 Crater of Vesuvius, 1B85 


Nos. 7, 9, 11 and 12 Movable. 


For additional Slides on the Moon, see the set on pages 87 (&■ 88. 


v 


1 Tbeophilui, Cyrillus and Catb- 

arina 

3 Axsachael, Ptolemy and the 
Railway 

3 Plato and l't surroundings 

1 Mercator and Campai ut 

5 Tyobo a d if* •nrroundings 

6 Artiilarcbut anJ Herodotus 

7 Ovrrlai'pl g Craters 

8 Wurgentln 

9 Normal Lnnar Crater 

10 Diagram of Lnnar Craters 
form ng a teriea ranging 
t rom 1 i to 78 m il e s diam eter , 
all containing central cone* 


NASMYTH’S MOON. 

Plain_Slides, 2s. each. 

11 rkileton Map ol Moon 

12 Aspectof .n Eclip.eof iheSun 

by the Earth as it would 
appear as teen from the Moon 

13 Bac* of hand and shrivelled 

apple. Toillustr le the origin 
of ceriam mountain ranges 
11 Gasiendi 

1J p.rtt o ol 'he Moon’s surface. 
Vesuvlusand neighbi nrhood 
of Naples. Terre-trial and 
Lunar Volcanic areas com* 
pared 


16 Copernicus 

17 The Lunar Apennines. Archi- 

medes, etc. 

18 Oroup ol Lunar mountains. 

Ideal Lunar Landscape 

19 Triesnecker 

20 Aristotle and hudoxua 

21 Full Moon 

i- .. 

23 Crater of Vesuvius, 1 B 6 S 


niivviui-. a L.U., LTD., Lantern Slide Publishers. 
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Z •' ASTRONOMICAL WORK' IN “THE “TOLAR PHYSIOS 
OBSERVATORY, SOUTH KENSINGTON. 


are published by the kind permission and under the direction of the lato 
■ Norman Lockyer. F.R.S. 


Plain Photographs, 2s. each. 


Eclipse Exped'lion to India, 1898. 

1 H.M.8, “Melpomene ** 


3 „ „ Officer* _ . „ I 

8 Approaching YUisdrug Fort, the Bta'.ia'i *bat 
«u oooup'ed 

4 VIxledrug Fort 

4 „ „ Plan 

- 8 The Camp. Firat day alter arrival 

1- 7 „ „ Middle of the Aret week 

J „ „ A week alter our arrival 

9 „ „ General View, looking East 

10 „ „ Panorarolo View taken before the 

Eclipse 

* 11 Group ol Observers taken alter the Eolip*e 

13 The Eclipse Clock (bowing bow the dial wae 
grad* a ted spiral! r . , „ . 

• 18 The Ain. grating Spectroscope with Prolrtsor 

, Pedhr and BtaA 

Jr-4 It Tae Si Teleaoope with Sir Norman Lockyer 

16 The Hut o- □ talcing Corouograph and Integrating 
T* 1 Rp-ctroaoope 

la The Kinematograph worked by the Marqnia ol 
Graham 

fia‘ 17 Bideroatat and Camera* aa arranged lor Meteor 
Observations No. I. 

.. 18 flideroatat and Cameras aa arranged lor Meteor 
Observations. No, II. _ 

19 Hark rllde (running plate) uaed In the Bln. Pri*- 
•— .. matio Camera 
JO Appai alus for enlarging Btar Spectra 
<•* L Plan ol part ol the Vixiadrug Fort, showing 
poaltiona of instrument* 


41 Definitions ol B teller Genera ' . ... 

43 Stellar Evolution Map. Diagram illustrating the 
Stellar Evolution as based on speotrosoopie 
observations 

43 Constellations n*ar Deo for November meteors 

44 Map ol Spain with 1900 Eclipse traok.marked „ 


Stellar and o' her Spectra. 

33 Up-and-down Bpeotra ol Birins taken with the 
np-and-do«n motion, shewing bow oblique are 
the Spectra produced by tbit method 
S3 Comparison ol Spectra ol Sirius and cs Cygni, with 
enhanced lines added 
' 34 p Dyne, one lor each day 

35 Comparison ol Bpeotra ol Prooyon and y Cygni, 

with the enhanced lines added 

36 Stellar Spectra, Ascending Series 

37 Spectrum of ft Orionia, showing the lines doe to 

o. n. ± c. 

38 Comparison ol a Cygni and the enhanced lines of 

aertain metals. (Chiefly ol the iron group ) 

• 39 at Orionia with metallic comparisons 
i 89 Comparison ol enhanced lines with Chromosphere 
(ISOS) and s Cygni 


81 Comparison of Corona Chromosphere (1996) and 
Bun 

S3 Comparison ol Chromosphere and Sun 
83 Bellatria with the Hydrogen and Cleveite Gases 


Eclipse Expedition, 1896. 

46 H.M.B. “ Volage” in Eras Haven, Lapland, 

46 „ „ „ „ anchored .& 

47 „ „ „ „ „ casting the 

anchor' ~ 

48 „ M The Volunteer Observer on board 1 

49 n „ The Ship's Company 

50 „ ,, An Offloer m 

61 The 9- in. Prismatic Camera work td by Dr. W. J.B. 

Lockyer, No. 1 

63 „ „ „ „ „ No. 3 

63 Group near 9-in. Prismatic Cam era, (l)I)r.W, J.B. 

Lockyer H3) Lieutenant Martin, (3) Sir Norman 
Lockyer , 

64 The 6-in. Prismatic Camera worked by Mr. A. 

Fowler 

66 The 0J-in., with Sir Norman Lockyer 

6B The erection ol a Dlso • ~ ” 

67 „ ,, „ by Lieutenant Martta,B.S. 

68 General View ol the Eclipse Camp 

69 ,, „ _ „ nearer view < 

60 KM Fjord, Lapland 

61 Oar Marine Guard > 

63 Chart ol Sky in region about Bon during the 

Eclipse % 

63 What we saw of the Eclipse 

64 The Integrator and its stall of workers 

66 Groan at Observers, taker after the Bollpse „» 

66 Packing np after the Eclipse 

Eclipse Expedition to India, 1898. 

67 The 9-ln. Prismatic Camera 

68 n ,, „ worked by Dr. Lookyer 

and bis Naval Staff 

69 The 6- In. „ „ worked by Mr. Fowler 

ahd his Naval Staff 

79 Despatch ol Icstrnmeata for Eollpte, 1B98 
71 Gronp on board H.M.9. “ Melpomene " 

73 Eclipse Camp 

78 Exoarsionists from Bombay to Vixiadrug VJ view 
the Eclipse 

74 Government Packers at work 
76 Oar Police Guard 

Instruments. 


B Metals down. Dlagtam showing the behaviour of 
metals in stars decreasing in temperature 


76 6- In. Prismatic Camera with two prisms 

77 9-ln. „ ,, with one prism 

78 „ n Reflector, two prism* 

79 ,, Prism 

60 Eclipse TMeeoope 6- In. Prismatic Camera with 


Stellar Spectra taken with a Bln. Prismatic 
*■ . Camera (3 Prisms 4 J') 


86 Aroturua. (18 May, lh98) 

87 Prooyon. (23 Deo., 1898). 76 min. 

88 Birins 

.89 Vega. (17 April, 1‘ 99) 89 min. exposure 
40 at Cygni. <17 April, 1899) 89 min. exposure, 
>r. Scale 6-0. 


SI Stand for 9-ln. Prismatic Camera, aa used. in the 
Indian Eclipse, 1896 , 

83 8-in. Transits at South Kensington 

83 Coronograph as used at Novaya Zembya In - 

Eclipse, 1896 

84 Driving Screw of SB- in. Common Reflector 

86 Integrating Bpeotroaoope aa used in Eclipses 
1896 and 1698 

86 Celestial Globe, adjustable for preoesalonal 
movement 

F7 Stella Bpeotra of Cygni Aroturus 
86 Hammers] oy Orating Speotroeoope, lorio beer ra- 
ti on of widened lines In Bon Spots, Solar 
Physios Observatory 

69 Cbrves ol known and unknown line in Bnnrpot 
Bpeotra 


43, Museum Street, London, W.C.I. 




GREENWICH OBSERVATORY. 

• Plain Slides, 2i. each. 


*; a 




i fThe Thompson Telescope. 

The 80-inch Reflector, with the new 


Spectroscopic Attachment. 

. ,_;4 General view oi the Observatory Buildinc 
■x from the roof of the new 

£-■ building. 

5 The new Altazimuth Observatory. 

8 The Chronograph. 


from the Court* 

yard, showing the Transit 

Building, the Computating 

Offices, and the Time-signalling 
Department. 

8 The Time-signalling Desk. 

B The half-prism Spectroscope on the South- 
East Equatorial. 

10 The site of the Greenwich Meridian. 

U The Magnetic Pardian. ' !■' i 

13 The Magnetic Dip Instrument. j’-Vj 


For other Slides of Greenwich, see page 92 and “Geography," Section 5 of this Catalogue! 
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THE STARRY HEAVENS. 


i. Arranged by Professor R. A. Gregory, F.R.A.S., Oxford University, Extension Lectnrer, 
Professor of Astronomy in Queen's College, London. 

Typed Notes, lr. Bd. 

Plain Slidts, 2s. each. 


1 Galileo's Drawing of the Stars in Orion 


y A Region of die Milky Way about Cygnl 


;fl Argus Region of the Milky Way 
The Great Nebula in the Pleiades 
[ Nebulosities surrounding the Pleiades 
. The Star Cluster In Centauri 
B_The Great Nebula in Orion 
R The Nebula In Andromeda 


14 The Annular Nebula in Lyra 

15 Spiral Nebula 

16 Star Cluster 

17 Dumb-bell Nebula In Vulpecula 

18 Prismatic Camera for photographing the Spectre 

of Stars 

IB Spectrum of Vega 

20 „ A returns 

21 Series of Spectra of Stars increasing in temperature 

22 Spectrum of the Sun compared with the spectrum 

of a Star . „ 

23 The Moon taken at the Lick Observatory * 


BN E 


THE FOUNDATION OF THE UNIVERSE. 


THE WORLD OF ATOMS. 


By kind permission of Messrs. George Newnes, Ltd. Most of the Slides have been 
reproduced from the well-known publication “ The Outlines of Science." 

Descriptive Notes will be found in Vol. I., pages 177-206. 

. r Plain Slides, 2s. each, except where otherwise marked. 

I, The Foundation of the Universe. A very early 


8 Jl Clerk-MaxwelL 
4* John Dalton. 


Dyes and Hydrogen atoms. 
•8 '.The Brownian Movements. 

7 The Brownian Movement. 

-A: A Soap Babble. 

B-’Whmt ia a Million? 

O ’Slr W. Crookes. 


-IS Electric discharge In a vacuum tube. 

,J4' Heating effect of Cathode rays. 

- 18 Early form of X-ray tube with Cathode. 

*W . An early X-ray photograph. 

.■'•17 A recent X-rey photograph. 
jd~l8 The Spectrum. (Coloured I Os.) 

-.19 An Electroscope. 

20 Relative size of atoms and electrons compared 
' • . with the Hemisphere. 

■p- 21 Atom drawn to scale, to the sire of St. Paul’s 
> ■ Cathedral, showing sixes of Electrons. 
*L22.‘Prof. Curie. 

-^23 Madam Curl 


-723 Madam Curia. 

-.24 Spectrum of Bmanitlon of Radium. 3s. 

.38 Spectrum Radium. 3s. 

2fl;Son Spots. 

>27 Electrons streaming from the tun te the earth. 


28 Hydrogen atoms as nriginally explained by 

S ir Oliver Lodge 2s. 6d. „ 

29 Radium „ „ „ • ,, 2 s. 6d. 

(Explanatory notes supplied for the above _ 
two slides.) _ i 1 

30 Sir W. Ramsey collecting emanltions of radium. 

31 „ „ „ experimenting with a gold leaf - 

Electroscope. 

32 „ „ „ charging a gold leaf Electroscope 

with radium. 

33 Explanatory diagram of Sir W. Crook's 
Spinthariscope. 


34 Spinthariscope effect. Rack slide, 18s. 

35 Electrons produced -by passage of X-ray through 


37 Magnetic deflection of Radium rays. 

38 Arrangement of Atoms in a Diamond. 

39 Disintegration of the Atom. 

40 An electric current discharged from positive pole; * 

41 ,. .. „ „ negative „ 

42 Flash of Lightning. 2s. 6d. 

43 Magnetic circuit of an electric current. 


44 Arrangement showing similar poles of two bar 

magnets. ; • f 1 ; 

45 Arrangement showing dissimilar poles of two 

bar magnets. 

46 Electrified Hand. 

47 Light waves. 

48 Mail Steamer at full speed. 

49 Wave Shapes. 2s. Bd. 

50 Wave track of a ship. 2s. 6fl. 
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B X R THE HISTORY AND DEVELOPMENT OF 
WIRELESS TELEGRAPHY 


are indebted to the Marconi Wireless Telegraph Co., Ltd., for kind permission to 
mbliik, thi3 magnificent series of Slides on the History and Development bf Wireless jj 
degraphy. Additional slides will be provided showing the progress made from time to 3 


Plain Slides, 2s. each. 

Typewritten Lecture, price 2s. 6d, or can be loaned with the Slides. 
When ordering Slides, please quote title of group required. 


A.— HISTORICAL AND EXPERIMENTAL. 

1 Plain aerial transmitter with condenser connection 

to earth. 

2 Short distance apparatus. 

3 G. Marconi and apparatus. 

I 4 South ForeTan d Lighthouse Marconi mast 
i 8 G. Marconi on Poldhu cliff. 

fl Early experiment* with kite aerial. 

7 Group* taken at Newfoundland, 1901. 

8 Chart of North Atlantic showing track of " Carlo 

Alberto 1 2 3 4 * 6 7 8 9 10 11 and " Philadelphia," 1901. 

9 Magnetic detector — the tint step in improvement 

of receivers from coherers. 

10 Multiple tuner— used in conjunction with tha 
magnetic detector. 

II The first direct wireless message — England to 

Australia— 191B. 

12 Professor Fleming — of valve fame. 


i t Transmitting Jigger at Carnarvon station — 
obsolete apparatus. 

3 Marconi Field station. 

4 Engine and dynamo saddle* for portable station. 
5 Rotary disc discharger. 


6 L 


11 kw. tn 
lj kw. tn 
Tray of L 


. jf Leyden Jan for early transmitter. 

9 1 J kw. converter and disc discharger. 

10 Carnarvon disc transmitter. 

11 aifdea valve transmitter. 

12 Bally bunion. The 1 kw. telephone transmitter 

for speech to Cape Breton, Canada, in March, 
1919. 

13 Carnarvon valve panel. 

14 Crystal receiver for ships. 


1 Radio House, London — The Marconi Central 

Telegraph Office. 

2 A continental circuit at Radio House. 

3 Aerial intern of 50 kw. station, Ongar. 

4 50 kw. Transmitter at Ongar. 

6 Brentwood receiving station aerials. 

6 Brentwood commercial receivers. 

7 Berne Marconi station— exterior, 

8 Berne Marconi station — 25 kw. valve panel. 

9 Marconi magnetic drum recorder. 

10 Creed printer. 

11 Carnarvon trans-Atlantic station. Distant view. 
13 Single stayed 400 ft. lattice mast. Carnarvon. 

19 Marconi House. 


D.— BEAM WIRELESS, 
, ] Inchkelth reflector. 6 metres. 


2 Early short waver directional transmitter. 

3 Early short waver directional receiver. 

4 South Foreland reflector 10 metres. 

5 South Foreland reflector contact arm. 
fl Beam receiver u. " Royal Scot.'* 

7 Beam receiver aerial 14 . “ Royal Scot." 

8 Parabolic reflector. 

9 Plane reflector. 

10 Bodmin Beam station— South African masts. 

11 Bodmin Beam station— Power House. 


12 Bodmin Beam station — Transmitters. 

13 Bodmin Beam station — Feeders, 

14 Bodmin Beam station — masts and Balance 


15 Beam •'radiation" diagram. 

16 Broadcast " radiation " diagram. 

17 Relative audibility beam and broadcast- 

diagram. 

18 Map of world with great circle tracks. 

19 Comparative polar curve. 


1 Marconi direction finder for ships. 

2 Marconi direction finder for aerodromes, etc, 

3 Marconi direction finder for lifeboat*. 

4 Marconi direction finder for aircraft. 

5 Marconi directional receiver for commercial 

services. 

6 Direction finder aerials, s.s. " Mlnnewaska.” 

7 Direction finder aerials, fixed frame type. 

8 Direction finder aerials, Basle aerodrome. 

9 Aerial system for " heart-shaped " reception. 

10 " Heart-shaped ” diagram. 

I! Diagram of D.F. components and aerials. 

12 Position finding from two stations. 

13 Mouth of Channel and D.F. Stations. 


F. — MARITIME WIRELESS. 


2 Emergency break transmitter. 


. J'our electrode valve. 

5 1 1 kw. station complete with DJ. 

6 Senator Marconi on Yacht “ Elettra." (1924). 

7 Wireless cabin on Steam Yacht " Elettra." (1924). 

8 Senator Marconi's Yacht “ Elettra." 


-AIRCRAFT-PORTABLE AND FIELD 
STATIONS. 


1 Marconi Transmitter at Croydon (to be replaced 

1027). 

2 Croydon Aerodrome aerials— transmitting. 

3 Croydon Aerodrome Marconi D.F. receiver. 

4 1} kw telephone and telegraph transmitter for 

aerodromes. 

5 AD. 6 set in aeroplane. 

6 100 watt telegraph-telephone aet — field station, 

7 Wireless Call Bell (transmitter). 

8 Wireless Call Bell (receiver). 


H.— BROADCASTING, 

1 Marconi standard 8 kw. broadcasting transmitter. 


3 Bournemouth Station Marconi Transmitter. 

4 " The Home of Wireless " — Marconi House. 

5 Chelmsford aeriaL 

6 London 2LO aeriaL 

7 Part of London transmitter. 

8 Da veu try Station — general view — Interior. 

9 Da v entry Station Control table, drive and. 

magnifier panels. 

10 Big Ben microphone in position. 

11 Glasgow station control room. 

12 The tint broadcast transmitter— Writtla Marconi 
| station. 
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THE HISTORY AND DEVELOPMENT 


•L — GENERAL INTEREST SLIDES. 

1 25 kw. PouUen arc. 

2 Building a 400 ft. mut at Carnarvon. 

3 Building a 400 it. mut at Carnarvon showing 

bunding derrick. 

4 400 ft, mut complete — Carnarvon. 

5 A large iceberg. 

0 Pair of telephones. 

7 High frequency alternator — New Brunswick. 

6 Marconi wot la- — Chelmsford. 

9 Senators Marconi in laboratory. 

K. — DIAGRAMS, ETC. 

1 Mechanical analogy for Herts oscillator with 

water tank. 

2 Evolution of Herts oscillator in Marconi aerial. 


OF WIRELESS TELEGRAPHY — Continued- 

3 Section of telephone receiver. 

4 Fleming valve diagram. 

5 Microphone circuit and battery. 

6 Scale of ether vibrations. 

7 Damped and undamped waves. 

8 Umbrella “T" and *' L " aerials. 

9 Comparison of Carnarvon and ship station wave 

lengths. 


L.— PHOTO RADIOGRAMS. 

I President Coolidge — trans -Atlantic transmission. 


1 rTesiaeni i_oonage — irans-Auaniic transn 

2 Photoradio transmitter — Ranger system. 


BEF 


WIRELESS TELEGRAPHY. 

(POULSEN SYSTEM,) 

Wo have been fortunate in securing a number of interesting negatives illustrating the 
yPoulseu System. Descriptive notes have been written by Mr. C. F. Elwell, who is specially 
^qualified to write with knowledge and' authority regarding the development of this system 
✓ of long-distance Wireless Telegraphy. 

|£*' Plain Slides, 2s. each. Typewritten Notes, 4f. 6 d., or can be loaned with the Slides. 

1 Prof. Clerk-Maxwell, 

2 The Maxwell Theory. 

8 Heinrich Hertz. 


4 Hertz's apparatus. 

6 Gugielmo uaroooL 
6 Sir Oliver Lodge. 

. 7 Map showing stations. 

8 Masts in i pineapple field. 

B Honolulu Station from the sea. 

10 „ Anchorage for stays. 

11 „ Anchorage. Near View, 

f 12 Damped and Continuous waves. 

13 A Vslve. 

,'14 Alternator. 

?15 Duddell Singing Arc. 

I 16 Static Curves. 

R 17 Duddell Arc. 

' IS Dynamic Curve. 

- , 19 Prof. Duddell. 

Jp -20 Dr. Valdemar Poulren. 

>' 2I System of Connection. 

Tc22 Small sized Paulsen Arc Generator. 
£23 An Anode. 

I Cathode Mounting. 

_ } System of Connection. 

£26 Steel Tower. 

$27 ElweD Wooden Tower. 
tV28 Six Short Wooden Towers. 


29 Method of Constructing. 

30 Two Short Towers. 

81 Stay Wires. 

32 Oregon Station. 

33 Admiralty Station, Hornsea Island. 

34 Seaplane in collision at Hornsea Island. 

35 Intenor of Long Distance Station. 

36 Tallest Wooden Towers in existence. 

37 Base of Tower. 

38 Electrical Machines, 

39 Magnetic Circuits, 

40 Method of Setting. 

.41 Interior of Arc Transmitter Room. 

42 Map showing Stitions. 

43 Wireless Army Wagon. 

<4 „ Near View. 

45 Pack Set. 

46 „ „ K Trench set. 

47 Using a set in the Trenches. 

The following may be used with extra condensed 
notes Instead of Nos. 21 and 24. 

48 El well PouUen Arc Installation. 

49 System of Connection. 

50 Small sized Arc Generator. 

51 An Anode. 

52 Cathode Mounting. 

53 Small Arc. 

54 Large Arc. 
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L . WIRELESS TELEGRAPHY. 

Then Slides nre published by the kind permtBBion of the late Sir W. H. Preeco and 
Sir Oliver J. Lodge ; and those of the llatconi Bjatem and installations have been 
.photographed with the kind assistance of the Wireless Telegraph and Signal Company. 

- Notes on this subject. Nos. 1-28. can be obtained from Messrs. Newton, 

Beautifully Painted Viewt, It. &d. each. l _ , 

Portrait/, 10,. each. J «™> «■*«. 2* «*». 

13 Complete arrangement of Lodge'* Magnifying ' 


JT Prof. H. Harts. Portrait with Autograph 
fi.S-, Standard Hertz Resonator 

9 J Prof. Oliver J. Lodge, D.So„ F.R.8., do. Portrait 
L.4 Byntonlo Leyden Jar Experiment 
— * Spiral Wire Coherer 


K /. enclosed In 1 

■7 Extenal view of Lodge'* proposed Syntonio 
BlgnalUog Btatlon* 

jJtiLodgos Bi ogle-point Coherer and Diagram* of 
'Coherer Circuit* 

j -Lodge'* and Muirhead’* improvement* In Byn- 
tonio Telegraphy, shewing all oonneotian* for 
a complete station 

10 Blr W. H Preece, ..B.. F.R.B., Ac. Portrait 
' ~a Of apparatus lor magnetic Induction 

... inf principle of Preeca’i system a* 

adopted by the Past Office 

> Lodge’* Magnifying Telephone Devloea showing 
detail of magnet aid microphonia relay 


15 Marconi's Short-distance Apparatus 
10 Marooni's Receiver and Transmitter 


18 Wireless Telegraph Station at the Bouth Foreland 

Lighthouse 

19 The Maruonl Transmitter in the Lighthouse con- 

nected for telegraphing to Wimerenx 

20 The Heoelving Apparatus at the Lighthouse con- 

nected op 

21 Tbe mast carrying the vertical wire at ths Booth 

Foreland 

22 Receiving a menage at the South Foreland 

23 Tbe tnutti the Wimereux station [station 

24 Reoelring a message from Dover at Wimereux 

25 Facsimile and transcription of Dot and Dish- * 

Message *ent by H.M. the Queen from Dover 
to Wimereux to the Mavor of Rn'1n<ri« 


>rj. 
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WIRELESS TELEGRAPHY^OT»/t»w*f. 


WIRELESS TELf 

Moris Printer 
ne Alphabet 

»«r»jn showing Steady Flow of Energy 
~ trait of Blgnor Mtroonl, taken at Poldhu 


39 Old Semaphore Signalling by hand. Diagram! 

ihowing methods of working. 

40 International Mono Code. 

G.P.O. Wireless Station, Rugby (Nos. 41-52) 


(or Maroon! , _ ... 41 General view from top of mast 

on ono °* ‘he Towers at Poldhn 42 General view of all Malta, 

sdeja Telegraphy ►tatfon at Poldhn 43 VietTfrom Road 

£*• w nT" Tor £“ doo i, b 7 E >'° trl0 44 Mast In course of erection. 

I ’S? t. * Orling- A rmitrong Torpedo) 45 Anchor and itaya, 

Be *' Tho “‘Ue 0 ibl P 46 General view ofpower 

Th. K«.r at Work g 8£ SSSSOgR 

** A Hn j *, er communicating with Squadron by 49 
s nij^ ro B V Te'eeraphr 50 Condenser Room. ** 

■ 88 OW S “»*Phore Signalling by band. From London 51 Valve Cabinet (open), 

a to Portsmouth in the days ol Nelson. 52 Tractor and Plough it 


46 General view of Power House. 

47 Motor Generator Room- 

48 Motor Dynamo Room Interior (South East). 

49 „ . „ „ ,, • (North East). 

50 Condenser Room. 

51 Valve Cabinet (open). 

52 Tractor and Plough at work laying land wires. 


For a set of Slides with Reading on "The Construction of Induction Coila" 
see " Industries, ” Section 7 of this Catalogue. 
pg£.A Ht of Slides taken in an Elentric Generating Station will also be fonnd in Section 7. 

* SI idea ou Electricity will be found on pages 111, 113, and 119. “ 

H jfc BYB TELEVISION -ITS HISTORY AND DEVELOPMENTS. 

following new series of Slices has been arranged by T. Thorne Baber, Esq., 
F.Inst.P. ! 1 

fljt? Brief Typed Notes can be supplied, price 2s. 

fflgT Plain Slides, 2r. 6d. each. 

^ssasr.2SK?ss£,. ,a 

M MS 1? IS,¥£f/.£S p p1S^ SaW^J&SSo 

Nawfafetiira wireH frr.m t.~. ... 25 The late* t type of Picture Tdegraph machine. 


Ssfc,® New* picture wired from Paris to London by 
Korn’* Selenium Apparatus. 

7 Diagram of Method of Synchronising transmitting 
rV and receiving drums. 

'Vr ^8 The Frequency Meter. 

9 A R ictur ® transmitted by Korn's Telectrograph 
■J»S from Pari* to London. 

^'lO Example of Fashion Picture (1908). 

11 Rebel Method oi Transmission. 

,12 Tschoruer’s Reliei System. , 

Picture transmitted by Beiin't Telectrograph. 

14 Writing in relief transmitted in facsimile bv 
- Behn's System. 

i-‘ ,:15 The Code Method. 

AS 16 Photograph transmitted by the Bart Lane 
jSV System. 

FT 17 Diagram of the C as ell Transmitter. 


23 Example of bcautifuf work by the Bell System. 

24 News Photograph transmitted by the Bell System. 

25 Much magnified image showing the formation 

of the photographically recorded lines which 
vary in width. 

26 Picture (greatly magnified) received by Bell 

Telephone System. - 

27 First photograph telegraphed In natural colours. 

28 General scheme of Television. 

29 Television image as transmitted by the mosaic 

method. 

30 Image of head and shoulders photographed on 

the viewing screen of Mihaly's Television 
Apparatus. , 

31 Baird's Scheme of Television. 

32 Mr. Francis Jenkins with his Television receiver. " 

33 The Belin System of Television. 

34 Belin'* Television Receiver. 


]&U ELECTRICAL DISCHARGES. 

Direct Photographs of actual discharges, some of which are from photographs by 
Lr- - A. A. O. Swinton, Esq. 

LV . Plain Slide*, 2*. each. 

J 2r*l n f r7 oscillatory discharge from Induction Coll 11 Same as 10 (nearer view). 

TT- Mighfrequenoy oi dilatory diaoharge from a leela 12 Pocket Book struck by lightning while in a 

5pSo™dl2b™£l?ST I “f“°, l /°“^l 1 1! A ti.l/penn, KlI’Td cu.l.d.1, „.,k.d 

i ‘ at - k <*-t. ■»* 


El oo trifled Penny from both p 

Single Flash Discharge irora large Induction .. figure attachi 
w»A. T Coll. 1 15 K. J. Tan an 

Slagle* Flash Discharge Irom large Induction High Frequent 

Coll, the Spark Gap being within Bare Conduc 

the Magnetic Field set up by tht Tarrant (Tun 

Coll Itself. The Spark (ormi a 
complete helix between the elec- 
trodes. 

See alao Lightning Flashes, page 91. 


Electric Discharges. Simultaneous discharge 
from both poles, ■ showing characteristic 
figure attached to each. Photo by Mr. 

K. J. Tan ant. . V 


High Frequency Discharge between Two 
Bare Conductor*. Photo by Mr. &. 1. 
Tarrant (June, 1905). 4s. 3d, 



43, Museum Street, London, W.C.l, 


V. THE MAGNETIC FIELD. 

A SerJea of Direct Photographs showing the Lines of Foroe in the Magnetic Field. 
Plain Slides, 2s. each. 

m;ement a bo at a hotiMhoo msgnsi I 7 Arrangement about two p (fallal bar tr 

h ii ii with Kail or I with their disaimlla 

M „ the two limilar polea of two adjacent 


i . m n ii with Kail or with their dlnimllar polea 

t- M „ the two ilmilar polea ot two adjacent 

V bar magneta S „ „ one pole of a bar magnet 

£ ’ „ „ the two d l aa lmll a r polea of S „ „ a single bar magnet . 

^ two bar magnate 10 „ „ two parallel bar magnate 

, „ w w tha three almllar polea of with their similar pole*,, 

three bar magneta adjacent _ f •_ 

-. m a two like poles and one unlike *r 

pole of three bar magneta 

For other Slides on^Magnetic^Curvcs,"see"pagCjl 17. 

B F Z '■X ,, RAYS AND THEIR APPLICATIONS. 

The collection of slides detailed below will serve to illustrate the many sided and important 
»W-day applications of X-rays to the arts and industries. Some of these applications 
ir«* associated with the war, more particularly in the examination of materials and struc- 
ta. Other applications are concerned more especially with peace industries. 

The method of X-ray inspection has the great advantage of not injuring a body in any . 
ly v Furthermore, it provides in many cases the only means of detecting concealed 
fects in a material or of scrutinising in a structure the accuracy of assembly of component 
its which Are hidden from view. 

An„examination of the list will explain the interest which the subject has been found 
[jonesa for almost any audience. The illustrations are drawn from a variety of subjects 
agiiig from Aircraft Materials and Structures to Old Masters, Flowers, Welds, Tyres, 
tiger Prints, Golf Balls, etc. 

‘X-rays are now known to he light waves of extremely short wave-length, and an example 
111 be found among the slides of X-ray spectra showing complete resemblance to ordinary 
(Et spectra. 

•For further information reference may be made to " X-RAYS," by Dr. G. W. C. Kaye 
iongmans). 

Plain Slides, 3s. 6d. each. 

^.Two radiographs of tha hand showing the im- 21 Watch, showing works and detail of thickness of 
mense improvement* in radiography since wheels, 

the discovery of X-ray*. 22 Electrically heated coffee-pot. 

(a) By Mr. Campbell Swinton, F.R.S., in 23 Silver spruce and West Virginia spruce used in 
1896, exposure 20 minutes. aeroplane construction. 

*9* * (b) By Dr. R. Knox in 1920, exposure 1-100 24 Silver spruce showing also aluminium washer 

<J, \ , second. and steel wiring plate. 

! 'X-ray spectra of platinum, copper and lead at 25 Silver spruce showing concealed grub holts and. 
£■ different exciting voltages snowing spectral remains of grubs. 

X ■ line* and quantum limit. (Muller.) 26 Mill -plywood used in aeroplane construction 

> Radiograph of hand of mummy of Egyptian Prin- showing defects. 1 

cess, 4,500 B.C. (Knox). 27 Laminated spar showing large concealed grub 

£ X-tay photograph of finger prints (H. Bed ere). hole. 

r Radiograph of arm Inside an artificial arm of 2B Laminated spar showing concealed knots and 

r- aluminium alloy. (B.T.H.) grub holes. 

S Artificial teeth showing construction and defects. 29 Built-up aeroplane spar showing poor workman- 

7 .Radio graph of Flowers— carnations and ferns, *t»ip. 

• etc, (KnoxJ ’ 30 Built-up aeroplane spar showing poor workman- 
s' ttadiograph of Flower* — roses, etc. (Knox.) ship. 

B Aeroplane pQot't Electrically heated Jacket 31 Aeroplane spar of box type, showing forbidden 

showing break in heating element. Joints in ply-wood side. 

0 Motor tyre, showing burst. 32 Box-spar showing badly shaped end block split 

1 Aeroplane landing wheel tyre. by screws. 

2 Carded motor tyre. 33 Aeroplane strut not '• bottoming " Into its 

3 Dunlop magnum tyre partly dissected (Dunlop aluminium sockets. 
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BRIGHT-LINE SPECTRA. 


The following speoial slides were designed to show on the screen the bright-line 
speotra in correct colour t of the various gases and metals. They were first made for the 
lata Prof. Sir William Ramsay to illustrate his lectnre before the British Association. 

Wears anxious to acknowledge the kindness of the late Prof. Sir Wnxuu Rahsjlt, 
P.R.8., die., who, in Bpite of the great demands on his moBt valuable time, with his usual 
oouiterj, most kindly assisted us in the production of these Slides. TheBe can only be 
shown in conjunction with No. 1 of this series, whioh is used with each of the others in 
turn. 


• Price, No. 1, 10s. *, ail the remainder Si- each. 


1 Bpectrnm slide, colour- 
ed, to be pieced in 
sn ordinary single 
lantern with any of 
the following:— 

& Helium Line Speatrnm 
i Argon „ n 


4 Noon T.ine Speatinm 
6 Krypton ,, „ 

6 lemon „ „ 

7 Hydrogen,, „ 

8 Oxygen „ ,, 

9 Nitrogen „ ,, 


10 Caloinm Line Bpeokrum 

11 Strontium,, „ 

13 Bar y lam „ „ 

IS Indium „ „ 

14 Natriam „ „ 

15 Lithium „ „ 


16 Kallnm Line Bpeotxnm 

17 Rubidium „ 

IB Casinm „ „ 

19 Titan „ „ 

20 Radium „ „ 

31 Emanations of Radium 


The abovBBeries of Slides on Bright-Line Spectra was so well received and proved so 
useful that, by the request of some of our customers, we went to considerable trouble 
and expense to add the characteristic spectra of 33 more substances. 


Air. 

Aluminium. 

Ammonia, 

Arsenic. 

Bismuth. 

Bromine. 

Calcium Chloride. 
Carbon. 

Carbon Hydride, 
II Carbon Oxide. 

13 Chlorine. 

IS Chlorophyll. 

14 Copper. 

Si Cyanogen. 

II Cold. 

17' Iodine. 

M Iron. 


19 Lead. 

40 Magnesium. 

41 Manganese. 

43 Mercury 
U Nickel. 

44 Oxide ol Nitrogen. 

45 Phosphorus. 

46 Plulnum. 

47 Silicon. 

48 Silver, 
as Sulphur. 

6U Thorium. 

SI Tin. 

S3 Uranium. 

53 Water. 

54 Zinc. 


Bee also page 125 
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REFRACTION OF LIGHT. 



Plain Slidet, 2# 6 d. each. 


1 Photograph of Mirage on hot City Pavement I Parallel Bundle ol Rays coming to successive foci 

3 Light Ray travelling in line curve in non-homo- I In non-homogeneous medium 
geneous medium I 




AFL ANOMALOUS' DISPERSION OF SODIUM VAPOUR. 

t Sodium Flame (Coloured), 6*. I 8 Spectrum given by prism of Sodium Vapour crowed 

2 Spectrum given by prism of Sodium Vapour I by diffraction grating, it. 6 d. 

crossed with a glass prism (col'Ured). 6*. 


43, Museum Street, London, W.C.1. 


w OPTICAL PHENOMENA. 

A new series of Blidee from negatives made direct from the actual objects, by _;3 -5 
Mr. W, B. Csorr, of Winchester College. - ' : “ 


Plain Slides, 2s. M. each ; Beautifully Painted, 6s, to 111. each. 


1 Fresnel’s Interference from s Bi-prism. 

1 Two very narrow elite t the broader baa nar- 
rower bands. 

• Diffraction. Four small circular holes: a dlf- 
ferent phenomenon from that of 
th« Very narrow openings. 


I opaque circular screen. 


* Pj? r * et J on Ol Id. piece. Argo's bright centre. 

T Diffraction. Needle points : tha smaller needle 

. has the larger bright centre. 

■ Diffraction . Eye ol Needle. 


10 Diffraction : Wire Cause. 

11 Diffraction. Perforated Zinc : to show the bands 

In the shadow, 

U Diffraction. Perforated Zinc: to show the bands 
in the spaces. 


leas than atr. 

14 Group* of circle* for diffraction screens; much 
magnified: the original figures are 
about A, Inch diameter: a part of 
Bridge's series. 

II Fraunhofer or Schwerd diffraction from threa ol 
these figures. 

It 


IT 


II Fresnsl diffraction from these figure#. 


>' M Telbot'a bands i glass film an object glass. 
SI Telbot’a bands : glass film an eve piece. 


34 Conical refraction. Five examples of the pheflo- 
. «— ... 0 f 1|£hL 


menon from five pin-holes ol 
91 A Model of the wavMurfece. 
v JI Caldte In polarised light : rings end brushes. 

Caldte d rcu Is rly^pols rised end dreulsrly tna- 

H Caldte. The dislocated rings o{ a negatlvs 
crystal. 


39 Concave Salenlte : ring* In polarised light. 
*n r\... ru . r j ngl in j brushes. 

two spirals of right-handed quarts. 



33 Quarts. Airy's spirals, right and left quarts. 
31 Quarts. Shifting hyperbola. 


.. „ another position. 

33 Quarts. Savart'a Bands. 

36 Bablnet's Compensator. 

17 Nitra : ring* and brushes. 

58 .. •• i, another position. 

39 Nitra : circularly polarised . 

<0 ... „ another portion. 

41 Nitre j circularly^ polsrlstd : Lewis Wright's 

43 Bertrsnd’s Idiocyclophanous prism ol caldta. 

another position. 


44 Idlocyclophanus Topaz. 

43 Unannealed Glass in polarised light. 


47 Annealed Glass under pressure. 

41 Newton's Rings : reflected. 

49 „ transmitted. 

30 reflected : on a larger seal*. 

31 Rings of Tubular calcita t 


33 


33 




four positions. 


33 Star of twenty-four rays ; Internal reflection |* ' 


% 


37 Tfc# Human Syt. Bsqk part of human eyet - 
showing nerve trunk and fibrae, Ir 
and punctum ccecum * _ 

(I „ Crystalllna lens ol human eye. r .M 

31 „ The lens more highly magnified 

to show onion structure. 

M ,, The human retina, showing - 

numerous layer*. J 

II „ The human retlnat tp show mort,, ; . -rff 

distinctly the rods and cones “ ■ 

H 


ETC. 




Sea also ** Industries, " Section 7 of this Catalogue. 

PHOTOGRAPHS OF EXPERIMENTS WITH LIGHT RAYS. 
tB 1 IVI REFLECTION IN MIRRORS, REFRACTION BY LENSES 
By Dr. H. J. OOSTING. 

Plain Slides, 2s. 6d. each. 
t* These Slides, like those in the above set (Q), are photographed direct from the apparatus 
sed In the experiment, and give a far better idea than a mere diagram. They are really 
almost essential where apparatus i3 not available. 

Nos. 17 to 25— REFRACTION. 

17 Parallel rays by a convex lens. 


;gff| 


Nee. 1 to 16— REFLECTION. 

.Ulana Mirror. 

v2 Concave Spherical Mirror. — Luminous point b 
the centre ol curvature. 

'8 Slightly turned, 
d Incident Ravi parallel. 

S Slightly turned. Incident raya parallel. 

, 6 Luminous point coinciding with principal locus. 
~ 7 ., ,. „ „ mirror turned. 

8 Luminous point at a distance greater than the 


9 Luminous point at a smaller distance. 

10 Luminous point at a distance smaller then the 
focal length. *■ „ 

I In convex spherical minor. Incident raya 
... parallel. 

3 Luminous point on axis of mirror. 

'S. Light rays pasting surface of separation between 
gn sir and water. 

4 Light rays passing through glass cell filled with 

water. 

UL Light rays passing through glass cell filled with 
r»n. Carbon Bi-sulphide. 

16 Total reflection on surface between water and air, 


IS Rays by a convex lens. Luminous point la prin- -32 
eipal focus. 

10 Luminous point b principal axis at a di stant^ ’ 
twice the focal length. 

20 Luminous point at a distance twice the focal - j 

length but not b principal axis. 

21 At a distance from lens greater than twice the -■ 

local length. - - 

22 Lumbous pobt at a distance greater than one ’ 

and smaller than twice the focal length. . . 

23 Lumbous pobt at a distance smaliertnaa the - i J 

focal length. VW-' 

24 Rays through Concave Lens. Incident Rays . 

paralleL 

25 Lumbous pobt on principal axis. 

26 Course of Rays b Astronomical Telescope. 

27 j, ,, ,| M H 

28 ,, „ „ Dutch or Galilean Telescope “j 


SO *’ ” " through objective of Lantef 

31 Spherical Aberration. 


ao2 
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' POLARIZED LIGHT. . „ 

^^ ;V^-'Thesa Slides are taken by means of three-colour photography, direct from - the object 
?j:‘< -.uimex Polarized Light. The brilliant colours shown in the originals are as nearly as possible 
^ reproduced in the Slides. They are very transparent, and can be shown in conjunction 
•j: Vwith other slides. 


i£f.~r’.‘A They were taken by the late T. E. Freshwater. F.R.P.S. The Slides should be 
SjS* ’jVery useful to the lecturer who wants to produce the effect of polarized light without the 
trouble of working the Polariscope. 
v Price 10s. Bd. each. 


BLOCKS OF CHILLED OR UNANNEALED GLASS OF VARIOUS SHAPES. 
Showing: the permanent polarizing structure of glass that has been 
uniformly heated and suddenly cooled. 




.1 Star on dark field. 

3 Star on light field. 

I Two ban ot gtau crossed. 

4 Cuba, showing red spots with blue eye*, 
fi Oral, crota and colour rings. 

4 CVc'e, cross and colour rings. 

QUARTZ PLATES. 


7 Triangle. This shows very curious markings., 
B Rose. Very pretty object. 

B Square, fire., fa. 

All the above show the black cross and colour 


10 Natural right-hand Compound, very fine, showing 
the formation of the Crystal. 

U B4 -quartz, right and left-hand, built up. 

19 Quartz, showing cross crystallization, whole sec- 
tion of crystal. 

SELENITES. 


IS Bar of crystal, very pretty. 

14 Bi-quartz put together at 46 degrees. 

15 Plate showing formation ol a twin crystal. 


IS Wedge showing .bands of colour. 

17 Double wedge crossed. 

IB Concave, worked to show Newton’s Rings, on 
dark field. 

19 Concave, worked to show Newton’s Rings, on 
light field, showing the comple- 
mentary colour to the one on 
dark field. 


30 Plate of uneven film. 

31 Plate showing made. 

33 Amethyst, section of, in plane polarized light. 
33 Amethyst with red and green selenite super- 


34 Granite. 

Various rock sections In course ol preparation 


A Q Z LANTERN SLIDES BY DIRECT COLOUR PHOTOGRAPHY. ' 

These are made to illustrate three-colour photography by various processes. 
Price 10s. to 12s. Bd. each. 


1 Early momlng in spring. 

2 Autumn, Richmond Park. 
9 Pines, Chobham, Surrey. 


5 Collection of British Fungi. 

6 River Inver, Scotland. 

7 Lane in autumn. 

8 Sunset. (Mackerel sky.) 

9 Sunset (River Thames at Kew Bridge.) 

10 Chrysanthemums. 

11 Tulips. 

13 Silver birches. (Burnham Beeches.) 

19- Daffodil*. (Kew Gardens.) 

* 14 Rhododendrons. (Kew Gardens.) 


16 Apple tree in bloom. 

17 Apple Blossom 


19 Cherries on branch. 

20 Strawberries on leaf. 

21 Fuchsia. 

22 Daffodils. 

23 A Rose. 

24 Bowl of Roses. .4 

23 Bunch of Roses. 

26 Rambler Rose. (Dorothy Perkins.) 


27 Butterflies. Red Admiral. 

28 „ Painted Lady, Peacock, Clouded 

Yellow. 

29 „ Kal i m a India, and wings with loaf to 

show Insect Mimicry. _ 

30 Death's Head Moth. ‘ 

31 Mason Bee, Life History of. 

32 Whalebone. Transverse Section, polarised light. 


-BYS NATURAL COLOUR PHOTOGRAPHY. 

Price 10 s. Bd. each Slide. 

Messrs. Newion have pleasure in announcing the publication of a new series of Natural 
Colour Slides. 


A full list ol the subjects will be sent on application. 

A special selection of 50 Slides will be sent on -loan at a hiring fee of £1 Is. Od. 


XS PHOTOCHROMOSCOPE SLIDES. ■ 

Slides, photographed for use with the Photochromoscope, showing, the principles of 
three-colour photography. »• • .:5; 1 

Sets of Three Picture* tn wood frame , 10*. 6d. the eet. ' ' « r . *•' 


Messrs. Newton are prepared to make Negatives and Slides by the various colour 
processes, such as the Autochrome, Paget, Sanger Shepherd, Agfa. Duplex, dkc. 




- - - 43, Museum 1 Street, London, W.C.l. 
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V- PHOTOGRAPHING BY ULTRA-VIOLET AND 

A K Q INFRA-RED RAYS. ^ 

;■* These Blides were made from negatives prepared by Prof. R. W. Wood, of the John ■ 
Hopkins University to illustrate hia Lecture on ** Photographing by Invisible Light,*' .y/f-' 
Plain Slidtt, Si. each. 

Printed Reading, 2s. 


I Spectrum. (Painted, 10*.) 
“ " * Paper ‘ 

Violet L 


1 Slty and White Paper by Infra-Red and Ultra- 
’Holet Llcnt 
» by Infra-Red Raya 


ree, Florence 
Pines at Rome 

na from Taormina, by Infra-Red Raya 
. An Old Bouse, „ ,, 

Trees in the Park, „ „ 


10 „ A Corner of tbe Park, „ , 

_U „ View of the Country 

near, „ , 

19 „ A Shady Comer In the 

Park, „ „ 

18 „ A Typical Italian Road; „ 

14 „ A Road leading to 

Florence, by • „ „ 

U On Moom Oilveto „ „ 

18 „ Certeoaa Monastery „ „ 

17 „ A View from behind 

San Miniato „ „ 

15 „ Old Church, „ „ 

IS On the Road to Pietole, „ „ 

B A Ruined Hotue it Pompeii, by ordinary light 
fi Hadrian Villa, Odens, ,. 

99 A Grove of Pine Trees near Rome, by Infra-Red Raya 

18 Old Temple. Girgentl, „ 1 

84 Straits of Messina from Taormina, „ „ 

96 A Greek Theatre, Taormina, „ „ 

.86 Palermo View looking towards 

Monte Pellegrina, „ „ 

JIT,; „ View, Monte Pellegrtno.by „ „ 

For Slides on Ultra-Violet Treatment, see 


. • & 
ra-Vlolet ' S3 


28 Palermo. Caclu* and Palms, by Infra-Red Rays, ' 

29 Syracuse. River Scene with 

Papyrua, „ 

80 „ Almond Trees In La tom la, „ 

81 ,, The Quarry. Latomia, „ 

82 The Quarry, Latomia, „ 

83 The Shadowiest Man 

84 Landscape seen through Window, by Ultra-Violet ' 

and Visible Rays 

86 White Fiowers, by Ultra-Violet and Visible Rays . 

80 Bunch of While Flowers, by Visible snd Ultra-' 

Violet Rays - ** 

37 Reflections from a Mirror by Ultra-Violet and . 
Visible Rays 

33 Reflections from Silver and Brass in Ultra-Violet 
Rays 

39 Glass Jar and Silver Jug, by Visible and Ultra- 

Violet Rays 

40 Nickel and Silver Reflecting Surfaces, by Visible 

and Ultra-Violet Rays 

41 Letters in Chinese White, photographed by Ultra- 

Violet and Visible Light - 

42 Lunar Photographic Telescope on Bicycle Fauna 


43 Lunar Photographs by Ultra-Violet and Yellow- '•S-l 

Light -Vj 

44 Various Substances by Ultra-Violet and Yellow 


Light 

45 Invisible Ray surrounding an Electric Spark, 

photographed by Ultra- vlolst 

46 Absorption of uftra-Violet Light by a Caodlt- 

flame i 

47 Iron Spectrum from Nickel and Silver Mirrora _■ 

" Health, M Section 1, of this Catalogue, i’’ 1 '''/ 
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STEREOSCOPIC PICTURES. 


SHOWN WITH THE LANTERN BY THE 


■* NEWTONIAN ” SYSTEM. ' 

After a co nsiderable amount of experiment, Messrs. Newton have arranged a very 5 
ccessfnl system of ahpwing slides stereoscopically with any ordinary Biunial or other dis^ 
fcjvfng lanterns. The details of the pictures stand out with wonderful stereoscopic effect, r £ 
Kpfcalned by using an ordinary pair of glass stereoscopic pictures, showing one in each' ^ 
Stern, ode through a green and the other through a red glass. These colours are very S 
llpfully selected, so that the green cuts practically all the red light out of the spectrum, ^ 
Hid the red in the same way cuts out the green. % 

,One picture is to be put in each Lantern and there are thus two pictures on the screen,*' ’ * 
TOne red and one green, and when the observer looks through a pair of spectacles having one y( 
green and the other red he sees one picture only with each eye. With the right eye ; 
kAces only the right-hand picture, and with the other only the left-hand picture, and 4 
icae being superimposed on the screen give the usual effects of stereoscopic vision. ' !a 
et JNo alteration whatever need be made in the Lantern, and the Slides will fit any ordinary * fi 
rriera. The pictures should not be shown more than eight feet in diameter with limelight, J 
A large selection of pictures bound up with red and green glasses, per pair... 5s. 6 d. 
Hand frames containing red and green glasses for looking through to observe 

the pictures, per pair ... ... ... 3a. 6 d. ; 

Selection of 24 slides and spectacles can be sent on loan. Hiring fee ... 15s. Od,-^ 


NOTICE. ■■ ; rfj 

feosra. Newton & Co,, pZD M beg to announce that all the Lantern Slides publiahe 
catalogue are strictly copyright. _ ^ 

Royalties due in every case are included in the prices quoted, the paymc 
gjfhlch confers on the purchaser the right of exhibiting these Slides anywhere in 3 . 
x in private, but on no account must be pictures be copied either on paper or glass, 

' any other way. 



104 NEWTON & CO., Ltd., Lantern Slide Publishers. 


AQY STEREOSCOPIC LANTERN SLIDES FOR .T', 

PROJECTION WITH A SINGLE LANTERN. N 

Sterewcopic Photographic Slides, prioted in red and green, when looked at 1 
through a pair o( coloured spectacles, give a wonderful Stereoscopic effect The photo. 

pSJ&l raeSa“cS?‘i^reeTSd ! S“ ° rd "“ y Stereoscopic pictnrL, but 


Lantern Slides for use with a single lantern 
Plain Selectors, red and green 


S. d. 

4 6 


AKR MARVELS OF MODERN PHOTOGRAPHY 


i 


A 3 ?“? S ,f ne3 . brings the Science of Photography up to date, but it is arranged 
and the lecture has been written, to suit a popular audience, 8 


if* th ° Iis i °L 8 “ b i ectB will Bhow the comprehensive nature of this set, 
ft 1 * 8 pu . r P°®f ly kept a plane as to interest and amuse an ordinary 
that there wiU not be one man present to whom X 


point or other will not be new. 


1 Art in Photography. 2*. 

2 Landscape — Summer. 2*. 

3 Lindtcape — Winter. 2s. 

4 Crowned Pigeon. 2s. 


Prices as marked. 
Lecture, 2s. 


8 Mn. Siddons, by Gainsborough. 2s. 

9 Vase of Flowers on ordinary photographic plate. 


10 Vase of Flowers, orthochromatic. 2s. 

11 Wave Study. 2s. 6d. 

12 An artist's conception of a Galloping Horse. 2s. 

13 A Close Finish. 2s. fid. 

^ H °Psalter 0U1 & 3 ^ phiu - Fr °m the Louterell 
15 Queen Philippa and the Citixens of Calais. 2s. fid 
lfl Queen Victoria at St. Paul’s, at the Diamond 
Jubilee. 2s. 

17 George V. in Westminster Abbey. The only 

photograph ever taken of an English Corona- 
tion. 2s. fid. 

18 Pharoah Rameses II (Head of*. 2s. 

19 Badlius Anthracii. 2s. fid. — 

20 Bacillus Tuberculosis. 2s, 6d. 

Hi z 75°tes in stomach of Mosquito, 2s. fid. 

22 Filaria in proboscis of Mosquito. 2s. fid. 

23 Nitrifying organisms in soil. 2s. 

24 Photographing from bowsprit. 2s. 6d, 

25 Photographing under water. 2s. 

28 Living Corals with extended Polyps. 3s. 

27 Photographing under difficulties. 3s. 

28 Purple Heron photographing itself. 2s. 9d. 

29 A Flash of Lightning. 2s. fid. 

1 ? *• 

32 Positive discharge from Induction Coil. 2s. 

33 Negative discharge from Induction Coil, 2*. 

84 Rotating form of Spark from Induction Coil. 2s. 


35 Flying Bullet, showing Air Waves. 3s. fid. 
38 Rifle Bullet striking Plate Glass. 3s. fid. 


HI S'*?.® Bu . llet P“* !n * through Plate Glass. 3*. fid. 

II S“n e ! \ ,ler Pf*** 11 * through Glass Plate. 3s. 6d. 

39 Bullet clear of Glass Plate. 3s. fid. 

40 Exposure scale. Millionths of a second. 3s. fid. 

41 Photograph of an Echo. Sound-wave reflected 

.- **}» Plane mirror. 2s. fid. 

42 Visual formation of a musical note. 2s. fid. 

43 The Pleiades Telescopic View. 2*. fid. 
j4 „ Photographic View. 2s. fid. 

4 s Prolonged exposure showing nebu- 

lae. 2s. 6d. 

15 , Astro graphic Chart 2i. fid. 

47 Millions of Stars. 2s. fid. 

48 Nova Pend. Photographed by light rays 300 

years old. 2l. 3d. 

49 Pin-hole Photograph. 2s. 

50 Across the River. 2s. 

51 Across the River. Telephoto. 2s. 

52 Kittiwake leaving nest Telephoto. 2s. 0<L -4 

53 Telegraphing a picture. 2s. fid. , >> 

54 Moving pictures. 2s. 

55 Head of a Crane Fly. 2s. 

58 Rye of Beetle. 2s. fid. 

57 Snow Mushroom. 2s. Ud. 

58 Photograph of Snow Cry it*]. 2s. fid. 

59 Scene from a balloon. 2s. 


& 


60 Rainbow in the spray of Victoria Falls. 2s. 
81 St Paul's Cathedral in Venice. 2s. fid. 


The Grand Canal In Regent Street 2s. fid. 
— - Distortion or True Perspective. ' 

64 Solar Spectrum. 2s. 6d, 


65 Photography by Invisible Infra-Red Rai 
88 Photography by Invisible Ultra Violet Bays. 




67 Photography by Invisible Radium Rays. 

68 Photography by Invisible X-rays. 2s. 

69 Photography by Invisible X-Rays, Instantaneous. 


70 Colour Photography, Autochrome. 10s. fid. 

71 Three-colour photography. Sanlter Shepherd. 

25s. i , 

72 Photography and Colour. 6s. 


vrt ^. es HT 3, NEWTON & Co., Ltd., have prepared specially selected seta of slides for 
Hire for Entertainment purposes. 

'The selections include Fairy Stories, etc., illustrated by Leslie Brooke, Caldecott, 

H. M. Brock, Greenway, Lawson Wood, and others; also examples from fatuous * 
Galleries, Bird and Animal Studies, and carefully chosen miscellaneous and humorous 
slides. .... ijjr 


All the pictures are of high quality and in good taste, and Messrs. NBWTON will bo 
glad to forward particulars of the slides and readings in each set 


When making application kindly state average age of children. 


43, Museum Street, London, W.C.1. 
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THE FALL OF A WATER DROP 


■ j* 


Plain Slides , 9l. Ihe Set of Four. 

| 4 Portion* of Water Jet under the Influence of 

Vibrating Fork 


PHOTOGRAPHS OF RIPPLES. 

* 4 By Dr. J. H. Vincent. 

moBtrating aoonatical and optical phenomena by photographs of ripples on the trarfaoe of 
nr „ „ , mercury and water. 

Messrs. Newton * Co. have the sole right of reproduction of these negatives. 

Plain Photographs, '2s. 6 d. each. 

TK RIPPLES ON MERCURY. 

niostratlng Paper in *' Philosophical Magazine,’’ June, 1897. 


la Interference. Two point sources same phase. 
The straight lines are these of minimum 
disturbance* they are hyperbolas of which 
the oentres of diiturbantw are the fool 


8a Interference, showing eon focal hyperboles and 

elHnn*, the latter belnp 

In to* centre 


ig the light oval curves 
Illustrate Mealin’! expert- 


Ba Interference 
meats 

4a Beats. The carved light lines of minimum 
dist'irbanoe route towa'ds their convexities 


6a One point source and a reflecting line produolnt 
Lloyd's bands 

7a Vlrtusl Image In plane rectilinear reflector 
8a Virtual image la concave reflector 


Ba Bpherioat aberration In concave mirror 
■* i Virtual image is 
ferenoe fringe 


10 a Virtual image In convex reflector, showing Inter- 


s'" U Two seUot ripples propagated independently. 

* one four times as rapid as the other 

ITL. _ RIPPLES ON MERCURY. 

Philosophical Magazine,” February, 1898 


11a Plane rectilinear waves brought to a focus In 
ooncave reflector, showing two series of para- 
bolic interference fringes 

12a Reflection of plane (linear) waves In a plane 
(linear) reflector, showing diffraction 


B. 

;U Ripples due to sgiUtlon of support of mercury 
,* trough by a musical note 

SB Ripples dua to aglUtlou of support of mercury 
S trough by noise 

?8B Point souroe and Its Image at equal distances 
from oonoavs reflector, showing conjugate 


£66 Spurious ripple focus 
r,6b Oonjugite fool of ellipse 

Souroe at oentre of ellipse, showing two fod 
00 nj agate to the centra near each end of 
ellipse 


8b Plane diffraction grating effect produoed by tea 
equidistant soaroes i ; • 

96 Analogous to a none mate In optics 
10b Ripples caused by J card out to represent s 
median section of a ptrcolar bods plate. This 
and No. 9b Illustrate the fact that the focal 
length of a acne piste Is leu for rod than for n 
blue light ‘ ' r T- 

lib Refraction In a prism 3 

12b Refraction In three droular patches of a 
covered with water 


STM 


c. 


fcl« Doppler’s principle 
' 1 by 


Ss Waves formed £y motion of a style along the 
surface of the meronry 

8e Interferenoe between two sources of nearly the 
same frequency, 190 and 170 
ie ) To get wide interferenoe bands In optlos, the 
two point sources must be near together. 
The so arc- ■ In these photographs vibrate In 
opposite phase Too brig. tllnrs of minimum 
disturbance decrease in number as the 
souroes approach each other until In No. 6c 
only the oentre band Is left 


RIPPLES ON MERCURY. 

" Philo BOphical Magazine,” September, 1698. 

1e Young’s experiment 

Be Aragii’a experiment to test Newton's e mission 


pie ) I 


experiment V 
theory 

Pc Rowland’s oonoave grating 10 aour*>es, fro- 
quency 170 

10c let rfer-noe pattern produoed by throe point 
souroes vibrating in same phase 
lie Ripples caused by impact of a shot <’ 

12c Ripples caused by a ricochet 


"N 


D. 


* Id Refraction of plana (rectilinear) wave* in a plane 
ET'^w freotiilaear) surface 
, — traction through a prism 
ff V Pringes analogous to those Joined by a bl-prima 
f J . caused by a glass oylinder Just submerged, the 

P lr wave* being retarded in passing over the 
r " shallow portion. 

I Refraction In a medium of Increasing optical 
I density * 


RIPPLES ON WATER SURFACE. 

" Philosophical Magazine,'’ October, 1899. 


64 Refraction of spherioal (circular) waves la a 

E l ana (straight line), thosring also Ucjd’SJ 
&nd« dne to reflection 

74 Refraction of plane (reotilinear) wavee I 

64 Refraction of • ph eri cial (oiro alar) waves Is a 1' 

giving plan* rectilinear waves 
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WAVES OF WATER, SAND, AND SNOW. „ 

gfcff 'The Btndy of Surface Waves and kindred forms of the Atmosphere, Hydrosphere ™ 
L- y and Lithosphere. 

'Theee Slides are from direct negatives by Vaughan Cornish, D.Sa, RGB.. F.O.B. 
T\kG.B. 

Photographs, 2s. di. each. Descriptive notes by Dr. Vaughan Cornish, 9 d. 


>A.— Drift Sand, 
lymmetrical Ripple- 
Mark 

JUpple-Mark 
6 Unj^mmotrical Ripple-] 

„ 4 Intersecting Ripple- 
> 1 Mark 

'5 pTrigle-crested Ripple-] 

-‘..fl OurxvntHark 
: '<£ 7 Tidal Bud Wave* 


10 Meander* ol Low-Tide 
£. It ohannel* 

'J~ U Woim Cast* and Rip- 1 
k ■** i > . ple-Mark 

* IS Tidal Band Waves 
& K In tersecting tidal Band 
!?r~ Wa*ea 

I’ MIr»pl*r Tidal Band 
«' waves 

k>«rl5 Pool* left on oblitera- 
ns- Skm of tidal »and I 

T- win 

Th W JEollan Band Ripples 

f. i IS Jolian Band Ware* 
i,\ M « .. „ 

90 Band Drift 

■ n „ 

32 Pyramidal Band Done 
.j, S3 Encroaching Band 


S3 Stationary Wave* 
in Flowing Water 
on the A are at 
T h n n , Switxer- 
land. Then 
wave* face no 

Si Roll Wave* In the 
? V Conduit of the 
Gnanobach a t 
Merllgeo, on tfar 
Lake of Thun. 
These ware* 
travel down chan- 
nel fatter thaa 
the current flow*. 
They face down 


26 Planting the Deaert 

“* Wind • farmed . rock- 
table 

27 Wind-eroded cllft and! 

tain* 

28 Water-eroaion in the] 
B. — Drift Snow. 

Moving Snow Wave* 

80 Ripple* In Granular 
Snow 

31 Bnow Ripple* and Bnow 
Drift 

82 Ripple* in Qravel-like 

Snow 

38 Ledge* on lee side of 
Bnow drift 

B4 Undulatlngerosionsur 
lace of Bnow 

83 Strallflcati n of snow] 
revealed by 
action of wind 

86 Commencement of a] 
Bnow Drift 
37 Double Bnow Drift 
88 Inoorophte Snow Drilt 
8U Bnow Drift 
10 Bnow Drift, looking up- 
ward 

41 DiUt again*! a hon»e 

on lee side 

42 Hor*«-«hofl Drift round 
bouse 


it Wind Hollow round. 
Tree 

45 V EoUte* H In Bnow 

46 Drift Bnow on smooth) 


C. — Snow Mush- 
rooms. 

48 The Belklrkl.R.a, from] 

. Glacier House 

49 Mount Cheop* 

GO Mount Congar 

61 Mount Congar and 

Bnow board 

62 Building with 
" thatch " of mow 
6ft hick 

63 Bnow Boue* 

54 Three Snow Mush- 
room* 

56 A “ Button Mn»h 

56 The “Prise Mai 1 .- 

I om " 

57 Nine-foo Mushroom 
68 Snow Capon Telegraph 

Pole 

59 T wel ve-foo % Snow] 

Mushroom 

60 The “Twelve-footer 
from below 


Drift on lee side oft 61 Bnowoap eroded by 
house 1 — *"* ’ 




-Water Waves, 
of a conduit at 
Metligcn. on the 
Lake of Thun. 

Rfl Wave-track of a 
Ship. Lake of 
Thun. showing 
both the diverg- 
ing and transverse 
wave*. 

07 The Wave. track ol 
a Ship on the 
Lake of Geneva, 
showing both the 
diverging and tb* 
Iranrirrsc wave*. 

86 c larboard. Heavy 
swell off coast of 
Portugal, Dec. 30th, 
1911. 


wind ’ 

Additional Slides. 
B9 Starboard. Heav-y 
swell off coast of 
Portugal. Dec. 30th, 
Mil. 

90 B.S. Siltoe. Hove to 

in strong gale in 
Bar of Biscay, Dec. 
30th, 1911. 

91 Mast ot S.8. Stiloe 

alone visible above 
erdtof wavu.»torm 
of Ba» of Biscay, 
Dec. 31st, 1911. 

93 B.5. Mathilda hove lo 
length 300 feet 
among wavd or 
between 600 to 700 
feet. Bay of Biscay, 
Dec. 31st, 1911. 


D. — 1 11 Cahots, " the 

Undulations pro- 
duced by Stodges 
"Cahota” in Montreal 
63 Toboggan Waves 
6t “Cahota” at Coniston 

65 The State Sledge 

66 B.ingmx down the 

Blatd 

67 The Bogey or “Pad- 
dock 

_ Forced" Cabots 
[69 M Free" Cahots 

E. — Water Waves. 

70 Btozm In the Atlsntio 

71 Storm in the Mediter- 

ranean 

73 Storm at Eastbourne 
78 Bntstlng Wave 

74 Wave* at low tide 

75 Croaalng Waves 

76 Rippled Foam 

77 Wave track of a Bblp 

78 W are track of a Steam 01 

in the Bues Canal 

79 Wave track of model 

Battleship 

F. — Wave Clouds. 

80 Rippled Clouds. 

81 The true serial ripple 

mark 


98 Wales between 600 
to 700 feat long, a ek 
going down, Dec. 


going dowi 
31st, 1911. 


04 S.B. Stiloe hove to, 
Bay of Biscay, 
wave* more than 
80 feet high, Dec. 
Slat MIL 

96 Steamship MathBde 
ho*e to. 338 feet 
long, Ion gth of wave* 
between 600 and 700 
. feet. Bay of Biscay, 
Dec. 91st, MU. 


'/ T * , , FLYI ~P BULLETS and air waves- 

A senes of Twelve Lantern Slides, chiefly from Photographs tahen by Prof.C. V. Boys, F.R.S. 
Plain Slides, 3s. 6d. each, except Nos. 3, 4, 13. £2 2s. the set. 


Reading— E xtracts from a Lecture by Prof. C. V. Bovs, F.R.S., price'Sd. 

’•'[ 1 Bullet from Martini- Henry rifle travelling 1,286 
feet per second [second, 2s. 


M aga rin e rifle bullet, travelling 2,000 feet* per 
«• DUgrsm ta explain cause of air wave* produced 
:.frr-niby bullet, 

- 4-Diagram h> explain why the wave* are visible, 2 *. 
^jlulL-tMt**i£jg tnrouga etner vapour ana oar bon to 
if It# flection of* air wavea caused by bullet from Oat 

surface* 

■1 Martin -Henry bullet, travelling 1,298 feet per 
a oond, disturbed by reOeouo; of air waves 

— from flat surface* 


B Bbot, SohulU No. 8. Right barrel, ahowlng air 
wavea and wad 

9 Magas In* i ifla boll et itrikln g shea t of plat* glass , 
•bowing baek splash of glass dust 

10 Ballet passing ih rough plats glass 

11 Balls! aftsr pasting through plats glass, 

surround ed by glass dust. Plats beginning to 
breakup 

13 Bullet clear from glass dost. Air wares osused 
by glass dust, and by plsos of glut punohsd 
out by builst 

II fleale showing length of exposure, one thirteen- 
millionth of a second , 2 *. 


43, Museum Street, London, W.C.i 
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LOW-H1LGER AUDIOMETER RECORDS. 

Plain Slides, 2s. each. 


S Record of the 8 Cardinal Velvet by Singing. 2. 
fl Sound Records of « V»lin. 1. 

7 Sound Records of s Violin. 2 . 

8 Sound Record* of * 'Cello. 


8 Sound Records of an Organ Reed. 

10 Sound Record* of a Mouth Organ. 

1 1 Sound Record* of an Ocarina. 

12 Sound Record* of a Comet. 

13 Sound Record* of a Whistle. 

14 Record of th« word* " Adam Hdger” as spoken 

by a male voice. 


RV SOUND WAVES. ’ • 

.Professor R. W. Wood, of John Hopldn's University, U.8.A., has succeeded in photo- 
graphing waves of sound, and has carried hla investigations so far that be has photo- 
graphed sound waves In various successive phases during reflection from different £ 
shaped surfaces and during refraction when passing through various media. 

, lantern Slides made from his negatives are published only by Newton & Co. 


Plain Photographic Slides, 2s. 6 i. each. 


Copies of Professor Wood's Paper, 9 d. each 


1 Bound shadow and diffraction 

2 Formation of a wave train, vis 

leflectlon from step* 


8 Wave entering hemisphere mirror, Cusp* trace 
the • au>tlo 

8 Spherical wave starting at foous of oonoava 

spherical mirror 
7 Reflection in elliptiral mirror 
B TranstOnnution of spherical into plane wave by 
reflection from paral>o!ia mirror 

9 Transformation of spherical Into plane wave by 

C.O, lens 


lit Reflection of -wave from corrugated mrfaoe 
showing secondary wa volet* {• iffraotlon 
Grating) 

11 Passage of wave through grating showing secon- 

dary wavvlets 

12 Huygen’s Principal Passage of wave through 

two slits showing formation of complete 
secondary waves 
IB Refraction in tank C O, 

14 Re fra Hon In tank of Carbonic Acid under 
oblique Incidence 

IB Refraction by Carbolic Acid Prism 
lfl Refraction dj Hydrogen Pri»m 


WG CHLADNl'S SAND FIGURES. 

A series of 11 direct Photographs of sand figures, obtained by bowing a Chladni’s 
Plate, by Professor Philip E. Belos, Royal College of Science, Dublin. 
Plain Slides, 2s. each. 

For other Slides on Sound see pages 108 & 117. 


GANOT’S PHYSICS. 


yThese slide* are all made from the illustrations in “ Ganot's Physics ” (Ninth Edition) 
by kind permission of Messrs. Longman In some cases 2 or 3 i f the figures are put on 


one elide where they all refer to or bear on the same subject to decrease the expense. 
Plain Photographs , 2s. each. 


On Matter. Force and , 
Motion. 


1 Fig. 1 Vender 

2 „ 2 Sph ammeter 

8 „ 8 Demonstration of Sen- 
sible Pores 

4 n . 8 Cohesion of Liquids 
B H 12 Parallelogram of For- 


14 Fig. 36 Diagram of Centrifu- 

gal and Centripetal 
. Foroa 

15 „ 4b, 41 Diagrams of 2 Reo- 

tanguiar Motions 

16 „ 42 Resultant Figure when 

the Periods are 3:9 

17 |, IB Compound Pendulum 


8 ,, IB Simple Laver 
7 n 90,91.22 Simple Pulley*, 
Block and Tackle 
■ „ 21, 24, Wheel and Axle 
, and Toothed Wheals 
B n 25 Inclined Plane 

10 „ 97 Wedge 

11 „ 96, 29, 80 The Principle of 

the Screw 

19 „ 21 Reel* tan oe to Motion 
in a Fluid Medium 
18 it 84 Motion of Projectile* 


it Figure traced by 
Compound Peudulums 
46 Diagram of Bimple 
Harmonli Motion 


66 Jolly’s Balaooe for de- 
termining the ocn- 
stsntof Gravity. 

SB Bodies falling In a Vao- 
uum 

60 Water Hammer 

61 Attwood's Machine 
62, 63 Morin's Apparatus 
61, 66 Kalita revenlbia 

Pendulum 

66 Pendulum with Es- 


On Gravitation and Mole- 
cular Attraction. 


70,71 Elasticity of Flex. 


I) Fig. 47, 48, Centre of Gravity. 
1 „ 62 Stable, unstable, and 

Neutral Equilibrium 
1 „ 84, 66, 66 Dalioaoy ol B»- 
lanoe, _j „ _ 


m 


83 S3 3 333 3 338 S3 
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68 Fig. 
84 „ 


On Liquids. 

79 Oersted's Piezometer 
74 Amngat’i Pieaometer 
75, 75 Equality of Pres- 
sures. rascal's Law 
77 Principle of the Bramah 
Press 


, 79Hald at'S Apparatus 
, 80 Uuioa'l Apparatus 
B1 Pressure not equivalent 
to weight 

, 62 Why fluid surface* are 
always level 

, 64 Equilibrium In com- 
municating Vessels 
i 81 Equilibrium of different 
Liquids 

, 85 Bramah's Hydraulic 
Press 

, 85, 87 Details of Bramah's 
Press 

i B8 Water Level 
i 89, 90 Spirit Level ! 

, 91 Artesian Well 
, 92 Pressure on immersed 
body 

, 93 Principle of Archi- 
medes 

95, 95, 90, 97 Equilibrium 
c{ floating Bodies 
98 Cartesian Diver 
99,100 Specific Gravity of 
solids, Nicholson's Hy- 
drometer 

, 101 Specific Gravity, Bottle 
for Powder 

106, 105, 105 Specific 
Gravity, Bottles and 
Bulbs 

i 106,107, 100 Hydrometers 
and Densimeter 
, 109.110.111.113 Examples 
of Capillarity 

118 Ueau height inde- 
• pendent of form of 
tube 

115 Juno's Law 
115 Capillary Curve be- 
tween inclined plates 
117, llBBurface tension 
190, 121, 122 Consequence* 
of Surface tension 
123,125,125 Angle of Con 
tact between liquids 
and solids 

196 Determination of Sur- 
face tension 

i 127 Surface tension of oil 
and water 

, 128 Formation of drops in 
a capillary orifice 
129 Osmose 

181, 182 Diffusion of 
liquids 

IBS, 181 Graham’s Dialyser 
, 184 Bpouting far 
, 186, 187 Influence of 
> shape of orifice on 
efflux 

, 188, 189 Tloosity, Efflux 
throush capillary tubes 
, 150, 1(1 Form of the jet 
, 152 Barker’s Mill 

, 153 Montgolfier’s By* 

dranllo Bam 
, 155 Hydraulic Engine 
On Gases. 

g. 155 Expansibility of gases 

, 156 Compressibility of 

, 147*We?ght of Gases 
, 148 Crushing foroe of the 
Atmn»T>b»*»* 


G-ANOT’S PHYSIOS — continued. 

8* Fig. " 


Experi- 


151 'Torricelli's 
meal 

1 59, 1 58, 155 Barometers 
165, 160 Fortin s Cistern A 
Cimbals 

157, 158 159, 160, 161 Guy 
Lussac’s Syphon 
Barometer 

162, 163 Wheel Barometer 
and Regnault'a Baro- 
meter 

166, 166, 167, 168 Appara- 
tus for demonstrating 
Boyle's law 

159 Dufong ana Arago's 
Apparatus 

170 Table of Deviations 
from Boyle’s law 
171, 172 Uanometeri 
178 Volumenometer 

175 Aneroid Barometer 

176 Mixture of gases 

176 Absorption by liquids 
177, 178, 179 Diffusion of 
gases 

180 Illustration of the 
action of diffusion 

181 Effusion of gases 

162 Absorption by solids 
188 Ooclution of gases 
184 Archimedes' p r i n - 
ciple applied to gases 
186 Balloon 
186 Parachute 
WJ Air Pump 
188 Section of air pump 
189,190 Details of air 
pnmp 

191,199, 198. 195 Double 
exhaustion stop-cock 
193 Blanchi’s air pump 

196 Section of piston 

197 Beotion of Fleuas 
pump 

198 Single form of Bpren- 
sel's air pump 

199 McLeod's gauge ' 

200 Bunsen’s Sprengel 
pump 

201, 902 Aspirating ac- 
tion of currants of air 
203 Principle of ulffard'a 
injector 

201, 205 Morren's Mercury 
pump 

206, 207 Condensing pnmp 

208 Fountain in vacno 

209 Pressure of atmos- 
phere 

210 Hero's fountain 

211 Intermittent fountain 
219, 218 Siphon and Inter- 
mittent siphon 

214, 215, Clack valve and 
oontcsl valve 

216 Suction Pump 

217 Suction and 


foroe 


918 lire Engine 

On Sound. 

219 Vibration of bell-jar 

290 Sounds not propa- 
gat'd In vacuo 

291 Explanation of cause 
ot waves 

292 Diagram of sound- 
wave In air 

223 Compression and 
rarefaction 

295 Bound waves In tube 

225 Reflection of sound 
waves 

220, 237 Refraction oi 
sound 

228,229,280 Speaking 
trumpet and stetho- 


187 Fig. 283. 235, 246 Syren 
— , 236 Bellows 

247 Duhamel’s apparatus 
, 238 Tuning Fork 
, 239,240 Helmholtz and 
Konig Resonators 

241 Konig's Apparatus for 
the analysis of sound 

242 Synthesis of sounds, 
Helmholtz's appara- 
tus 

, 218 Details of the appara- 
tus 

254 Larynx 

255 Human Ear 

246 Interference Tube 

247 Sonometer 

248 249 Nodes and loops 
250,951 Mouthpieces of 

organ pipe and flage- 
olet 

752, 2iB, 254 Details of 
Reed pipe. Free reed 
and Beating reed 
255, 256. 957. 258, 259, 960 
Nodes in open and 
dosed organ pipes 
seceding fundamen- 
tal note and first and 
second harmonies 
261, 269, 90S, 265 Tubes for 
showing positions ‘of 
Nodes 

265 Velocity ot sound on 
air 

266 Explanation of Nodes 
and loops in a pipe 

267 Enndt’s Dust-tube 
268,269 Chemical Har- 
mon loon and sensitive 
flames 

370 Vibration of Rods 
271 Marloye's Harp 
272,278 Vibration of 
plates 

274 Vibration oi Mem- 
branes 

276 Projection of Lima* 
jou’s figures 

277 Combination of two 
parallel motions 

278 Combination of two 
rectangular motions 

279 Figures produoed by 
forks in unison 

>0 Figures 
when the i 
is ao octave 

281 FI gores produoed 
when the vibrations 
are as 8 : 4 

282 Phon autograph 
286 Konig's manometrio 

flames 

167, 188 Form ot flames 
when sounding the 
fundamental and the 
octave 

289, 990 Fora when both 
notes are sounded 
together, and when 
the fundamental and 
third are sounded 
together 

291,292 Form ot flames 
when singing O A Or 
293 Aooust'o repulsion 
294, 296 Phonograph 
296 Gra.-haphane 

On Heat. 

g. 298 Linear expan'lon of 
solids 

, 299 Cubical expansion of 
solids 

, 800, 801 Expansion of 

tinnlrl* and r(ww» 


43, Museum Street, London, W.C.l. 


109 


GANOT'S PHYSICS — continued. 


JBO Fig. 008, 804 Determining 

freezing end boiling 
points on the 'Ther- 
mometer 

181 H BOB Divided item Ther- 


183 


188 


808 Matthieaoa's Difle- 
rontlel Thermometer 

807 Breguet’s Uetellio 
Therm omater 

808 Maximum end mini- 
mum Thermometer* 

800, 810 Size* Thermo- 
meter end detail 
811 Oontrao'edboranaxl- 
mum Thermometer 
k 187 Page 390 Table el remarkable 

I temperature* 

p IBS Pig. 313, 818 Measurement of 

co-efficient of linear 
V expulsion. Lavoisier 

4 Laplaoc** method 
E. 180 „ 814 Roy 4 Rameden , B 

r . method 
f 190 Page 808 Table of co-efficient* 
of linear expansion 
f 101 Fig. 818 Gridiron pendulum 
003 „ 816, 817, 318, 819 oompen- 

T- Bating atrip pendu- 

- lum and oompensat- 

t' icg balance wheel 

830 Apparent and real 

expansion 

391 Coefficient of abso- 

lute expansion of 
mercury 

692 WeigbtThermometer 
823 Hope'* Apparatus 
showing temperature 
of maximum density 
of water 

■, mw „ 834 Coefficient of expan- 
aim of gases. Guy 
Louse's method 

' im .. 826 Regnault’s method. 

Hot bath 

336 Reerault'g method. 

Cold chamber 
827 Relation between 
temperature volume 
and pressure 
201 Page 820 Table cl Coefficients 
i‘ . of expansion of gases 

802 Fig. 828 Determining density 

$83 Page 824 TaSie** of relative 
density of gasee 
Fig. 838 'Uniting point 
„ 681, 3E2 Influence of pres- 

sure on melting point 
Bunsen's andKelvin's 
experiments 

i, 833, 834'Lowering of the 


:,vn • 


£' 193 

?. 106 
; J 196 

?" 

£ 107 


*312 

fa 18 


- u's and Helmhol ts's 
experiments 

833 Coefficient of Mole- 
cular depression 
886 Retardation of the 
point of solidlfloatlon 
837 Buperluaion of phos- 
phorus 

338 839 Change of volume 
on solidification and 


and Formation of 
vapour in vacuum 
342, 843 Saturated and tm- 
saturated vapour 
844, 346 Pressure of aquo- 


214 Fig. 816 Pressure above 100° 
Regcault's method 
216 „ 347 Pressure above and 

below 100°ReguauU's 


216 Pago 848 Table of pressure of 

vaocurs of different 
liquids 

217 Fig. 848 Pressure in two com- 

municating vessels at 
different tempera- 
tures 

218 „ B49, 330 Ebullition and 

boiling points of 
liquids 

219 Page 330 Table of boiling 

points 

320 Fig. 831 Water at 100»0. with- 
out boiling 

221 „ 352 Influence of pressure 

on coiling p int 

222 „ 653 Fraokiin’sexperimeut 

323 „ 834 Measurement of 

heights by boiling 
point 

224 „ S3S Behaviour of con- 
densed gases at dif- 
ferent temperatures 

223 ,, 867 Critical temperature 

226 „ 358 Papin's digester 

227 „ 359, 360 Cold due to evsp- 

oration 

228 n 661,882 Carrd'a freezing 

apparatus 

229 „ 368 Carry's Ioemaking 

machine 

230 ,, 864 Still 

2S1 „ 366 Lei big's condenser 

262 „ 366 Apparatus for deter- 

mining the a'oobollc 
value of wines 
233 367, 868 Safety tube 

284 „ 869 Liquefaction of gases, 

Faraday’s Tube 

235 „ 870,371 Liquefaction of 

gases, Bian chi's 

apparatus 

236 „ 872, B73 Liquefaction of 

gases, Cailietet's 
apparatus 

287 „ 374 Liquefaction o/gases, 

Pictet's method 

288 „ 876 Liquefaction of gases, 

W ruble wiki's appar- 

atua 

239 Page 874 Table of Bolling and 

Melting points 

240 Fig. 876 Tube lor containing 

liquid air 

241 „ 377 Linde 4 Sampson's 

-apparatus for lique- 
fying gases 

242 „ 878 Guy Lttssac's appa- 

ratus illustrating 
Dalton's laws 

243 „ 870 Leidenfrost’s pheno- 

mena 

241 „ 390 Boutigny'a experi- 

ment 

245 „ 381 Density of Vapours, 

Guy Lnssao's method 

246 „ 882 Density of Vapours, 

Hofmann’s method 

247 n 883 Density of Vapours, 

Dumas’ method 

248 „ 384 Density of Vapours, 

Meyer's method 

249 Page 687 Table of Densities 

of Vapours 

250 Fig. 383 Chemical Hygrometer 
261 „ 386 Danl ell’s Hygrometer 

232 „ 387 Regcault's Hygro- 

meter 

233 „ 388 Mason's Hygrometer 
264 M 889 Sauna are’s Hygro- 
meter 


6 Fig. 890 Conductivity of BoUds 
Ingenious' apparatus 

6 „ 391 Conductivity of BoUds 

Dexpretx apparatus 

7 Page 400 Table of relative 

conductivities 

8 Fig. 392 B^narmouV* experi- 

ment 

9 „ 393 Oorduetivity of . 

liquids 

0 „ 894 Conductivity, Guth- 

rie's apparatus 

1 „ 393 Convection 

2 „ 896 Conductivity of gates, 

Gtove's Experiment 

3 „ 897, 393 Thermo Electric 

pairs 

4 „ 399 Melloni's Thermo 

multiplier 

6 „ 400,401 Radiation in 

vacuo and Intensity 
of radiant heat 

8 „ 402, 403 Law of Inverse 
square - 

7 „ 404 Leslie's Experiment 

8 „ 405 Diagram of Angle of 

Reflection 

9 „ 406 Experimental demon- 

stration of the laws 
of reflection of beat 

0 „ 407 Experiments of the 

conjugate mirrors 

1 „ 408 Renectlon in vacuo 

2 ,, 409 Leslie's oube expert 

meut 

3 „ 410 Ritchie's experiment 

4 „ 411, 412,418, 414 Melloni's 

researches 

6 „ 415 Thermal analysis of 
Sunlight 

6 „ 416, 417 Tyndall's ro- 

se arches on the heat 
ot the Spectra of 
Electric and Son 
Light 

7 ,, 418 Langley’s observa- 

tions 

8 „ 419 Absorption of heat 

rays by solids and 
liquids 

9 ,. 420 Absorption by gases 

0 „ 421 Radiometer 

1 „ 422, 423, 424, Relation of 

radiant heat to Bound 

2 „ 425,426, Blaok's and Lavo- 
isier's calorimeters 


4 „ 429,490 Bpeciflo heat, 

Regnault's apparatus 

5 „ 481, 482 Specific heat, 

Dulong and Joly'r 
methods 

5 „ 433 Bpeciflo beat of gases 
7 ,, 434, 435 Latent heat of 
vapour. Despreu's 
and bertbolet'e ap- 
paratus 

3 „ 486 Latent beatof vapour- 
Uation of liquified 

} „ 437 ISS, and Bilber- 
nun’s calorimeter 

0 „ 488 Method of graduating . 

the mercury caiori- 
meter 

1 489, 440 Cornish boiler, seo- 

tlonal drawings 
3 „ 411 Comlth engine 

3 „ 449 H rixontal engine 

with Watt’s governor 

4 „ 443, 444 Slide valves, seo- 

tlonsl drawings 
3 „ 443 Looomo'ive 
3 „ 446, 447, 448 Indicator and 
ilinrrams 
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QANOT' 
Principle of tba 389 Fig. 
dynamometer 

Quentin* WO „ 

* ML**w 461 TmdalJ* experiment. 

Heat doe to friction W1 „ 

, MO „ <61 Pneumatio or Are 343 tl 

*"W syringe 

•• 458 Pjroheliometer 948 „ 

1 n 4M Doberemer’s Hydro- 344 „ 

ten Lamp 

003 |, 454 Heat disen raced dur- 
ing chemical action, 8(6 „ 

Farm A Bllbertnann'i 
arrangement 

804 „ 456 Buasen’sA Berthetot’s 346 
method* 

804 „ 456 Drausbt of fire-plate* 341 

806 n 459 Heating by Hotair 

807 „ 460 Heating by Hot water 34S „ 

806 M 461 Cooling by expansion mg 

of ga»ea *' 

809 „ 4119 Mechanical equivalent »» 

of heat, Jnle 7 * expert- " 

men! ,.1 

810 „ 468 Him'* experiment »• 

tai „ 464,465 Tindall'* export- 

meat* to »how that " 

work and beat are qrq 

convertible 003 " 

813 n 466,467 I so thermal and 

adiabatic line* ... 

818 m 466 Carnot’* Cycle " 


814 Pig. 469, 470 Diagram* Shadow 

and Penumbra 857 „ 

815 „ 471,479 Bolir Eclipse*, 

total and partial 856 .. 

816 „ 473, 474 Annular Eclipse 

817 „ 476, 476 Image* produced 

by imall aperture* 859 „ 

818 „ 477 Velocltj of light, 

Romer'i deduction* 360 ,, 

819 „ 478, 479 Foucault'* ap- 

paratus diagram 361 lf 

810 „ 480, 481 Law* of Intenrity mj 

of Light ” 

811 „ 469 Rumlord'* photometer ygj 

828 „ 468 Bunion'* photometer ,,, ' 

328 „ 4M Wheatstone's photo- " 


image* by plane M7 » 
mirror* 

490 Multiple images from 
9 plane mirror* 

491 Multiple image* from 55 s >1 
9 parallel plane 
mirror* 

, 491 Befit ctlon of a ray by 3,19 •• 
a rotating mirror 370 ,, 

498 Diagram to illustrate 571 „ 


r'8 PHY8ICS — continued, 
t- 449 Calculation of the 880 P 
magnitude of Images. 

609 Spherical aberration 

by reflection 381 I 

610, 511 Parabolic mirror* 389 
613, 513 Phenomena of 
Refraction 

615 De-cartr's App'ratu* 383 , 
316,617 Appa ent sballow- 

ntia of water caused 384 , 
fay refraction 385 , 

518 Cause of vlslb-Uty of 

*t*r* when below the BM 
horiaoa 887 , 

319 Multli'Ie Image* from 
glass mirror 

690, 691 Total reflection 888 , 
critical angle 

629 Mirage 889 F 

528 Wollaston's pokrr P 

experiment 

694 Refraction at aourred 

surface 891 

516 Path of ray through a 
glass plate 

597 Path of ray through a 

prism 893 

528, 329 Pnlyprltm and 89* 
prism with variable 89 J 
angle 

630 Right-angled prism 899 
n*ed a* reflector 

631 Condition* of emer- BB7 
gence In prism* 

689 Angle of minimum 

deviation 898 

688, 631 Refractive index 

of eol Ida Spectrometer 899 
636 Refractive index of 
liquids, Blot's expert- 
m*nt 

686 Refractive index of *°1 


638 Formula for lenses 498 

639,640 Principal focus ... 

and conjugate foci ful 

541 Parallel beam ... 

649 Virtual foci 


645, 640 Optical centre A 

Beoondary Axl* 400 

547, 648 Formation of real 409 
virtual image* of 
object* by convex 410 
len* 

619 Formation of Image 411 
of objiot by oonoave 412 
lena 

660 Spherical aberration 413 

661 Laryngoscope 

669 The Spectrum, New- 
ton** original expert- 414 
menl 416 

333 Bimple Spectrum 

colour* 414 

661 Colour* not equally 417 


Page 676 Table ehosring the re- 
sult* of mixing pure, 
colour* 

Pig. 666 Spectra* 00 pe 
» 667 Dtigram ihowing 

E *tty of ray* In a 
pectrosoof e 

,1 668 Blit and comparison 
prism - 

■> 669 Train of 9 prism* 

,, 670 Direct vision Bpeotro- 
aoope 

„ 671 Cinnamlo Ether prism 
•• 672 Apparatus for ob- 
serving speotra of 

■alt* 

„ 671 Qelwitr'i Bpeotrnm 
tube 

Frontispieoe,. Table of spectra 
Fig. 374 Reversal of the So- 
dium line, Bunaen’a 
apparatus 

1 , 375 Double slit for quanti- 
tative spectrum 
analysis 

n 670 Anomalous dispersion 
» 577 Fluoreecenoe 
„ 578 Chromatic aberration 
„ 680, 681 Achromatic prism 
and achromatic Jens 
, 689 Bimple magnifying 
■lens 

,1 688, 664 B imp le microscope 
and Wollaston’s 
doublet 

1, 585,588 Apparent magnl 
tads of an objeot 
n 687 Measure of magnifi- 
cation 

„ 588 Principle of the com- 
pound microscope 
,1 689, 690 Oqn pound 
minrpsoope 

,, 691 Principle of Huy- 
gfaen'* eyepiece 
n 699 Magnifying power 
micrometer 

„ 693 Principle of theastro- 
nomioal telescope 
„ 694, 695 Telescope with 
finder 

i, 696 Principle of terres- 
trial eyepiece 

,, 596 Principle of Galileo's 
telescope 

m 699 Gregorian telescope 
u 600 Principle of ths Gre- 
gorian telescope 
i, 601 Prinolple of New- 
tonian teleroope 
,, 601 Newtonian telescope 


scopes with sixes of 
objeot g las s e s 
Fig. 004 Camera obeonra 
1, 606, 806 Camera luoidaa, 
Wollaeton'e A Amloi'i 
i, 607 Magi* lantern 

„ 608 Erecting prism 
„ 609, fliO Dissolving views 
„ 611, 619 Bolarmiorosoone. 
and diagram of path 
of rays 

„ 618 Photo eleotrio micro- 
soope 

„ 914, OlSIdfbthouse lenses 
„ 616, 617 Fbotogmphle 
camera 

„ 618, 620 Trough* for Lipp- 
m sun's colour photo- 
graphy process 
„ G19 Lippmsjin’s method 
of photographing the 
spectrum In natural 
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OfiFigOU Transverse section of I 474 FI*. 693, 000 Reversal of needle I S3 1 FI*. 773 Healey** universal 
ti mn.n 475 * 700 Mariner's oompa< ■ discharger 

435 623 Path of ray* In the 476 „ 701,709Prismatioooinpaa* 625 „ 774, 775 Lens'* Electro- 


477 Flute V., page 733 Lines ol 
4*7 633 <5ptlo angle . equal flip, 1606 

<98 H 631 Visual angle 17B Fig. 708 Inollnallon oompasi 636 , 

498 .. 633 Bobelner's expert- or dip needle 

meat 419 Flew VI., page 727 Lines of 627 . 

<30 636. 637 Prinolple of the equal h oriental force 

. • atweoaoope IMS 638 . 

431 „ 638 The reflecting stereo- Frictional E4bctricity. 

■ “OP* . . , . 480Flg. 706.706 EhotrioPendnlum 629 . 

433 „ 639, 680 Prinolple of the <81 Page 736 Table of oonduoton 

refracting etereoscope and non-oondnotors 690 , 

483 „ 631, 638 lirad atlon ex- 482 Fig. 707 Mascart’s Insulator 

pertments 483 „ 709. 710 Attiaation and 531 . 

4S4 „ 633 Use Of concave lens repulsion. Ooldleaf 

tor myopia eleotrosoope 

433 j,, .6 m Use of oonvsx lens 484 , t 711 Qaadnnt electrometer 532 

j**-' .for byperrnetropia 483 n 712 Far.d.y’s experiment 

IN 4, 633 . 686 Opthalmoaoupe o l equal and opposite 533 

437 687, MSPnotphorosoope charges 634 

%, 839 Diagram of alnglo re- 455 1( 714 Coulomb s torsion 635 
r- ' .‘.fraction balance 

■^59 ‘640 Joe'and Spar rhomb 457 JIB Coulomb’s method of 536 

440 m 641, 642 Fresnel’s inter- oscillations 

.;«• . ferenoe experiment 4SS 716 No charge inside a 537 , 

"'HI „ -644 Diftraotiou fringes conductor 

449 „ -6 IS 'Diffraction of mono* 439 717 71a Charge passes 538 , 

ehromat'o light by a from inner to outer 

narrow Blit envelope of a oon- 639 

448 M 645 Explanation of diffrao- duotor 540 

tion by a graUi g <90 719,720 Distribution of 641 

444 „ 047 Comparison of spectra electricity fii2 

from a grating and a <gl 721 B-ectrio density 

P'«« 492 „ 724,725.726 Lines of force 643 


443 „ 048 Newton’s ring* 

446 „ 649 Apparatus for ex- <93 

pertinents on New- 49! 
ton's rings 

447 „ 650 Diagram explaining 495 

Newton's rings 

448 „ 651 Polarisation by doable <94 

> refraction 

449 „ 652 Polarisation by re fleo- <97 

tion jao 

430 „ 653 Angle ol polarisation 

431 654, 655 Norremberg’s <99 

poUriscope 

' 459 6Sd Double image prism yy. 
468 „ 657, 668 Nlool’e prism 
,-454 „ 669 To arm aline tong* <*. 
466 FXatelL^Rings la uniaxial and 593 

466 Fig. 660, Ml, M^MsJ 664, 666 ^ 
Unannealed glass In 
polarised light ««, 

457 „ 666 Fresnel’s rhomb 

458 „ 668 Blot's polarlmeter «n« 

459 „ 669 BoleU‘ssaooharimeter 


meter 

On Magnetism. 500 

461 Fig. 674 Magnet and Iron 
filings 

463 „ 673 Attraction and rspul- 509 
■ten between poles 610 

463 „ 676 Xxpe'imenU with 611 
' bnxsn magnets 

<64 N 677, 678 Magnetic indue- 512 
tion 

465 „ 679,680. 681 Lines of foroe 518 
Shown by iron filings 
4M „ 683 Magnetulog by sepa- 
rate touch 614 

467 „ 683 Compound magnet or 615 

-magnetic battery 

468 „ 684,685,686 Magnets and 516 

armatures 517 

46S >, 688 Mayer’s Costing mag* .518 
nets 

470 ,, 690 Coulomb's torsion 619 

balance 

471 695,606 Earth's action on 620 

magnet 

472 Page 719 Lines of sqial varia- 621 

tion, 1806 622 

478 Fig- 607 Declination oompast 623 


728 Eqtti potential am face 
729, 781 Electrostatic in- I 
duotion 644 

730 Charging electrosoope 615 
by induction 

78) Faraday's Ice pail ex- 546 


787 Kobe's spark Micro- 
meter 

768 Eleotrioegg [spark 

789 Heating effects of 

790 Rein's electric Ther- 
momrter 

792 Magnetic effects of 
onrrent 

793 6 park perforating 

794 *ffinner»lej'i Ther- 
mometer 

795 El eo trostr lotion 
796, 797 Electric pistol 
798 Ocone apparatus 
799. 800 Duration of the 

electric spark 
601 Velocity of elec- 
tricity 


dielectric polarisation 

786 Plate electrical me- 660 ,, 
c) ine 

787 Armstrong's hydr>- 661 „ 

elecirio engine 662 „ 

788, 740 Eleotropboms 

741 Kelvins water drop- 
ping collector 653 „ 

742, 748 Kelvin'* tep’en- 

i»her 564 

, 744 Holtz's electrical ms- 665 „ 
chine 

, 745, MSSaotions of Holts'* 556 „ 
machine 

, 747 Wimshur**'* maohina 687 „ 

, 748 Plan of Wimrhunt's 558 „ 

maohioe 

, 749 Diagram. Theory oi 

action of Wimshurst's 669 „ 

machine 

, 750, 751. 752 Ele trio *;ark 660 „ 
, 758 Elec trio chime 
, 754 755 Pith halls and 661 „ 

elec trio whirl 662 „ 


Dynamical Electricity. 

I Fig. 802 Oalvani's Experiment 
i „ 603 8*4,805 Three forms 
of Voltaioourrent oells 
l „ 800 Volta't i’lle 
t „ 107 Voltaic Battery 
i „ BOS Local action 
9 „ 809 , 810 Danlell's and 

Minotto’s cells 

1 „ 811, 812 Calland s and 
Grove's oell 


lng out a candle 

758 Aotionofeleotrioltj In 5>4 
depositing smoke or 

log 666 

759 Epintu’s oondenser 
760,761 Discharging oon 566 

denser 

762. ?b8 Faraday’s spheres 567 

764 Fnlminating pane 

765 Charging a Leyden 568 

jar 

766,767 Leyden jar, quick 

end slow disohar r e 569 

7G8 Leyden jar with 


815,616 Bichromat* oell, 
Latimer Clark'* atan- 
dard Orll 

817 Seotion of the Clark 
cell 

818, 819 LeolanohA’a oell 

820, 821 Magnetic field 
round a current 

822 Magnet rotating round 
a current 

823 Oersted's experiment 

824 Line* of foroe sur- 
rounding current In a 
circular ring 

825 Tangent galvano- 
meter 

B26 Helmholtz tangent 
galvanometer 

S/7 Sine galvanometer 

828, 829 Astatic needles 

830 Astatic neodla galva- 


621 ,, 769 Lichtenberge figures 

622 „ 770 R* siduai dsebarge 

623 771 Leyden jar battery 


5;4 „ 831,882 Kelvin's mirror 
galv-tnometer 

666 „ 833 Ballistic galvano- 

meter 

566 „ 834 Current equal at all 
parts of circuit 

667 „ 835 Illustration of Ohm’s 

law 

568 „ 83e.B37.838, 839 Cells ood 

nected in cedes and 
in parallel 

669 Page 866 Table of reeistanoe 

of different metals 

670 Fig. 840 Resistance 1 in par^ 

all 1 -ui- 

671 „ 611,842 Bhunte applied 

is galvanometer) 
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697 

698 


%. 818, 841 Resistance 
and ooiU 
, 846, 848 Rheostat and 
resistance frame 
> 847 Diagram ol the boat- 
ing effect* in ac rcuit 
BiB Carbon points of 
electric arc (I mp 
, 849, 650 Automa* lo are 
, 851 Differential regulator 
, 853, 853 Incandescent lamp 
and holder 

, 664 Heroult's Electric 
Fumaoe 

, 656, 858 Thermo-Elec trio 
Currents .oouples 
, 867,868 Thermo clectrio 
, 860,860 Noblli's Thermo- 
electric pile 

, 861, 862, 863,864 Clamond's 
Thermo-electric bat- 
tery [pyr- meter 
, 865 Beoquerel's Electric 
, 666 Thermo -electric 
needle 

, 867 Thermo electrlo dia- 
gram (eflecu 

„ 868, 869 Peltier’sAJoule a 
, 870 Thomson's effects 
, 871 Ampere's Experi- 
ments on parallel cur- 
- rents 

, 872, 873 Details of 
Ampere's apparatus 
, 874 Boget’s Titrating 
spiral [rents 

i, 676 Laws of angular our* 

„ 876 Laws of alnuona 
currents 

„ 877 Action of a fixed on a 
rectangular current 
„ 878 Rotation of a vertical 
by a drooler hori- 
zontal oorrent 
„ 879, 880. 881, 682 Rotation 
of magnets by currents 
„ 883 Ampere's stand 
„ 884 De fa Eire’s floating 
battery 

,, 885 Rotation of currants 
bymagnets,Far*daj'i 
experiment 

„ 886,687 Barlow's stellar 
wheel aod Faraday's 
rotating disc 

„ 688, 880 Directive action 
of earth on vertloal 
current 

„ 890,891 Action of earth 
on currents movable 
about a vertical axis 
„ B92, B98 Solenoids 
„ B94 Magnetio action of 
solenoids 

„ 896 Ampere's theory of 
magneosm 

„ 696 Electro-dynamometer 
„ 997 D'Arsonval galvano- 
meter (meter 

„ 898, 899, 900 Weston am- 
901, 902, 903 904 Hall' 
experiment 

„ 906, 906 Electro magnets, 
right and left band 
oo ils 

„ 007, 908, 009, 910 Different 
forms of electro 
magnets (meter 

„ 911,912 E Ter shed’* ao- 
„ 018 Magnetisation ourva 
„ 014 Magnetic hysteraaU 
„ 015 Reiss's telephone 
_ 916 Elec trio beLl 
„ 917, 918 Electrlo dock 
„ 919, 920, 921 Insulation of 
telegraph wire 
„ 022, 9f8 Wheats tom's 
feleernnh 
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620 Fig. 924 Tapper 
Receive) 


. . 926 Morse ink writer 

623 Page 923 Telegraphic alphabet 

624 Fig. 937 Morse key 

928 Relay 

929 Siphon recorder 

930 siphon recorder al- 
phabet 

931 Duplex telegraphy 

932 Wheatstone bridge 
method 

938 Record of Cowper's 
Writing Telegraph 

984. 936 Principle of 
Wheatstone’s bridge 
916 Wheatstone's meter- 
wire bridge 

937, 938 Wheatstone's 
Bridge. Post Office 
pattern 

939 Ohmmeter 
940, 941 Btandard con- 
denser and ounp&ri- 
son of captciUes of 2 
condensers 

942, 943. 944 Callender's 
electric thermometer 
and Langley’s bale 
meter 

B4S, 948 Electrolysis 

947 Davy's potassium 
experiment 

948 Grothura’- hypothesis 

949 Migrations of Ions in 
an electrolyte 

950, 951 Electrolytic action 
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all parts 

962 Faraday's chloride of 
tin experiments 
953,954 Water Volta- 
meters 

916, Hilver Voltameter 
968 Resistance of liquids 
957 Drove's gas battery 
958, 959 Plante’sAFsure'a 
secondary batteries 

980 Accumulator 
961 Diagram of E M. F. 

charging accumulator 
982 Capillary electro- 
meter 

961 Electro deposition 
985 Induced current. 

Farad ay*sExperiment 
908 Induction by a con- 
tinuous current 

967. 968 Induction by a 

magnet and diagram 
of prinoJpleaof Induc- 
tion [plates 

069 Mattenooi's Induction 
970, 971 Arago’a rotating 
copper also and dia- 
gram of principle 
972 Faraday's oube ex- 
periment [parstus 
979 Foucault current ap- 
974, 075, 976 E. M. F. in 
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977 Indaotiou by the 
earth. Delesenne' 
circle 

978 Belt induction current 
, 979, 960 Bell’s telephone 

981 Microphone 
, 983 Hughes'* Induction 
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, 988 KabtukorCs ooil 
, 981. 985 Interrupters 
, 966 Commutator 

988. 969 Coll spark pierc- 
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Leyden Jar 

, 090, 991 , 992 Luminous 

effect* of coll spark 


870 Fig, 998 Btratifloation In oar» 
banla acid gas 
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672 „ 995, 996 Maltese cross tube 

to show fatigue, and 
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$74 „ 998 X-ray focus tube 
875 „ 999, 1000 Magneto electric 
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678 „ 1001 Armature of Se- 
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677 „ 1002,1003 Blame ns'* 
cylindrical armature 
078 „ 1004 Diagram of Gramme 
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684 „ 1018, 1017, 1019 DUmag. 
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experiments 

688 „ 1024, 1095, 1026 Hertz's 
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689 „ 1027 Leoheriz arrange- 

690 „ 1028, 1039 Maroonil Trans- 

mitter and Reoerrer 

691 ,, 1030 Motor Mercury 

Break 

691 „ 1031 Diagram showing 
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693 Fig. 1032 Beoohl’a meteoro 
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694 „ 1083,1034 Seochi's mete> 
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695 „ 1038 Beoohi'a — * 
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697 „ 1038 Clouds 
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tn a magnet 
4 Magnetic pendulum, 
i Attraction of a magnoti* bar by Iron. 

• Magnetisation bj lnflueno* of magnetism. 

T Magnetisation by lnfluanca at a distance. 

I Magnetism neutralised by tba oontaot of 
oppoait* pole* 

> Bar-magnetSrith consequent point*. 
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that of Alpiou* 

U Compound magnat form ad of twain ban. 
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and declination. 

If Declination oompas* Oanot, SO. 
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19 Ship or marineri* oompaaa. 

II The binnacle of a man of wax. 

11 Variation oompaaa. 
it Portable daolination oompaaa. 

SI Barraytng oompaaa. 

94 Frindpla of tba mirror daelinomatw; 

U 0*ua»' blfilar magnatomatar. 

94 Layaar'a portabla magnatomatar. 

9T Leinonti* magnatla theodolite. 

94 ' Coulomb'* magnatio toralon balance. 
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earth's magnetism. 
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U laoclinlo Hnaa for tba year ISM. 

M Electricity axdtad by friction. 

II Attraction of light bodle* 
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.. Paradar’a experiment 
If electrification by lnflueno* 
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U Diagram of tbaory of sloe tricsi attraction. 
If Electrical induction tbrougb a aorta* of 
eonduetor* 

14 Tension of ele&rtdty *t different points of 
various figure* 
tf Haatris wind. 

If Baatrla fly. 
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48 Gold leaf electroscope. 

49 Gold leaf electroacopa In no* 

60 Straw-*talk alectrometar. 

61 Coulomb'* ton Ion baianc* etaetrom*t«r. 

69 Dellmann'* tortlon balance alactromatar. 

It Experiment •bowing tba distribution af 

electricity on * surfac* 

14 Experiment ahowing else trifles Use by 
influence. Ganot, 67L 

16 Experiment with four lea pall*. Oanet, I7A 
M B pacific inductive capacity, Faraday'* ex- 
periment 

67 Electrophones, 

68 Otto tod Guariok’* elrctri* machine. 

69 Ramadan'* plat* electric machine. 

66 GrUeVa cylinder electric machine 

81 Nairn*' olectrio machln* 

82 Winter** electric machine 

88 Bolts'* alectrio machine, front view. 

64 Bolts’* electric machine, back slew. 

66 Bertacb'* electric machln*. Genet, 617 
68 Carre'* dielectric*] machln*. 

87 Armstrong'* Hydro-el sctrical machln* 

88 Electric Spark* 

89 Forma of Hoc trie discharge*. 

70 Electric brush after Van Mamin. 

71 Poeltiv* and nojjstirs brush** 

79 Discharge In a Torricellian nouam. 
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74 Apparatus for showing tba electric light t* 
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86 Experiment of perforating a earl. 
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199 Duration ol spark, Wheatstone’s revolving 168 Orove’e eelL 
mirror. 169 Bunsen’s cell. 

US Duration ol spark, theory of revolving mirror 197 Bunsen's battary ot fire element*. 

794 Diagram ot Peaderven’a experiment to 108 Rectangular tine and carbon battery, 

measure duration of spark. 169 Calian's battery. GaaeL, 098. 
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Ganot, 697. 

107 Reiss' spnrk micrometer. us nmura . umuw »v»ii 

198 Reiss' sloe trio spark air- thermometer. 178 Deoom position of water by rolUls battery. 
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Balnt Germain. 

198 M. Lancon struck by lightning. 

198 Electrified Tree. 

197 Prevention of Hall-storm*. 

199 lightning above a Volcano. 


by current, and Grothua’s hypothesis 
Oanot, 669, 670. 

Ill Grove’s gas battery. 

184 Faraday s experiment In sUetanl ys i a « 

Ganot, 67JL 

188 Mechanical action of a currant, Ganot, 888 


110 Bell-ringer struck by Lightning. 

181 lightning attracted by Metallic lodes. 

199 Umbrella and lightning conductor. Comic 


!M Explosion of Gas. 

187 Miners struck by lightning. 

Ill Lightning passing down a staircase. 

1M Franklin's Kite experiment 
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>■ 1U Vertical rod of lightning sonductor and 
gilded ooppsr point 
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oblique rode. 

Ill limits of protection of a system of Lightning 
eonductore on s building. 

146 lightning oonductor with multiple points. 
1*8 Baussure's atmospheric electrometer. 
-'Ganot, 81L 

III Aunts Borealis In the Arctic regions. 

■£/ 167 Aurora Borealis seen In the Atlantia oessn, 

August 9th, 1849. 
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]V> 149 Galvanl's frog’s leg experiment 
'• 189 Gal rani’s experiment on Induction. 

Ill Galvanl’s researches with contest of metal*. 
Ul Galvanl's experiments on animal electricity. 
Ul Repetition of Galvanl’s experiment with 
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. 1M Voltaic eleiront Ganot, 8M. 
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?!:- 168 Zambou’s p41e, Electric perpetual motion, 
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■ 187 Simple apparatus for electro-plating. 

188 Compound apparatus for electro- typing. 
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199 Compound apparatus for gold and stives 
aleotro-plaung 

191 Roaelaur'e balance Cor gold and stives 
electro- plating, 
lit Oersted’s experiment 
199 Amp* re’s law. 

194 Deviation to the left of the vertical entrant 
196 Bchwelgger's multiplier. Diagram. 

196 Behweigger'a multiplier and. sabatici needles 

Diagram. Ganot. 944, 846. »■' 

197 Bystem of two astatic needles. Diagram. 

198 HobiU'a astatic galvanometer. V. 


901 Thomson's marine galvanometer. Oanot 647 
991 Meissner's and Usyerstetn’s mirror galvan- 
ometer. 

199 Weber’s tangent galvanometer. 

904 Bins galvanometer. 

906 Blemen’s and Halske's sine galvanometer. ; 

906 Ohm’s law., various ways d connecting 

batteries. 

907 Wheats tone’s Rheostat 

908 Pogrendorffa RLeoootd. 

909 Reeistanee Plla 

919 Resistance measured fay PoggeaderiT* eaa» 
pensation method. 


918 Resistance of liquid a Wheat* Urns'* apparatus 
914 Resistance of liquids. Been utter* apparatus, 
118 Resistant* of Uquida Hereford's and an 
improved trough. 
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- . Ill Polarisation of ths electrodes. 

“Ill Galvanic polarisation apparatus. 

Ill Fog gendoriTi rookar for galvanic polarisatn. 

lit Xlwtrifl light 

Itt Dubosoq’a and Toanulfi regulators for the 


Blecto. battery mom, New Opera Honae, Paris 
Work* carried on at night by aleotrio light. 

" * — * Oanot 642. 


nlgbt 

ulus’* regulator. Dan 
Inaga of tha ekrbon point*. 


Dim* evamlnlng a w-reck by aleotrio light 
light used by tha nary searching for 
. torpedoes. 

Am pdfs’* experiments. Repulsion of parallel 
outran ta in oontrary direction, Oanot 674. 
Ampdra** experiment Attraction of parallel 
•' ounentt hi the same direction, Osnot, 675. 
Ampin's a x pa rim ant attraction of recti- 
linear angular currents, Oanot 677. 
Ampin 1 * e x p erim ent. Repulsion of recti- 
linear angular current*, Oanot 871. 
Experiment Kith charcoal point*, allowing 
'repulsion of aurrenU.Oanoi, 070. 
law of drums current*, Oanot 680. 

• Wihari* Bifllar Dynamometer. 

Action of a magnet on a current. 

SM Rotation of a ourrent by a magnet 
137 Rotation of ourrent* round tha poles of a 
horae-eboe magnet 

III Bertln’s experiment Electro-dynaml* rota- 
tion of liquid*, O*not 617. 

131 Benin's Commutator, Oanot 698. 

140 Rausch’s Commutator. 

141 Taradsy’s experiment Rotation of a cur- 

rent by a magnet Oanot 690. 

141 Rotation of magneto by a current 
141 Bandar's experiment Rotation of a mag- 
nit by a current Oanot, 08 J, 692a. 

.<•144 Rotation of a ourrent by a current 
141 Directly# action of the earth on vertical and 
hcritontal eumnta, Oanot too. 70 L 
140 Astatic rircuit*. 

[ .147 Repulsion of suooesriv portions of a ycltal* 


141 Btruetur* of a solenoid. 

149 Action of a surrent on a solenoid, Oanot, 704. 
234 Mutual action of solenoids, Oanot 703. 

131 Orientation of a solenoid. 

Ml Dtp of element of solenoid. 

131 Ampin's theory of magnetism, Osnot 704 
134 Magnetisation of steel needle and produeticn 

i . , .jat consequent points by a solenoid. 

133 Electro-magnet with its charge. 

>31 Electro-magnetic chain. 

137 Hone-shoe sleotro-mignet A opposing spring 
131 Rlsctto-marnst with opposing spring. 

139 Diagram of Wheatstone’s electric chrono- 
eoepe, spaed of cannon balL 
M0 Vheatstonds electric ehronotoopc for falling 
bodies. 

Hi Pouillst’s shronoaeonlo experimt with p^iol 
Ml Hans's elsotto-bsllistio apparatus for msa- 
,«uring speed of cannon ball: 

HI Zlectio-oiagnct and commutator. 

2*4 Xlsctnwnsgnet and oommutator seen from 

JU HahmkortTi^ommntator, end view A section. 
IN Betas' magnstio telephone. 

367 Ritchie's rotating electro-magnet. 

3M Induced ourrent by a current. 

M9 Induced current by distinet ooll within eoU. 

170 Induosd current by ths approach of a con- 

tinuous ©as, Oanot, 721. 

171 Induction by ths approach of a magnet 
171 Induction by magnetization of soft iron. 


271 Industry* action of a magnet on bodW fa 
motion, Oanot, 731, 

174 Inductive acdon of Earth Dtlsseands citato 
273 Inductive action of the earth. Weber's 
locUnatorium. 

>71 Rheotoma. 

>77 Magnetic hammer. 

278 Double Interrupter. 

>79 Du Bols Raymond's sliding ooU apparatus. 
280 Reiss' induction spiral. 

381 Mslleuooi't experiment. Inducwvs actios 
of Leyden discharge. 

282 Extra current apparatus. 

283 Extra current coil and mirnctio hammer. 

284 Extra current apparatus Diagram. 

283 Briruet't magnetic exploder to blast mines. 

284 Bun's Dislunctor. 

267 RuhmkonTs Induction ooil for electric light 
288 RuhmkorfTs ooil and interrupter. 

389 Foucault's Interrupter. 

290 RuhmkorfTs Induction ooD, apparatus am 
experiments. 

>91 Btohrer’s induction ooll. apparutu* for 
•leotrlo light. 

292 Btohreris mercury Interrupter. 

293 Flseau'a oondenser, Oanot, 739. 

201 RuhmkoriT* ooil. perforating a glass plats. 
293 RuhmkoriTi ooll, charging a Leyden jar 

298 RuhmkoriTi coil, charging a battery of jus 
297 Faraday’s induction expenment with ooppet 

disc and horse-shoe magnet. 

293 Barlow's Rowel. 

299 Principle of magneto-electric machine*. 

309 Principle of magneto-electric mschine*. 

301 Pixii’s magneto-electric machine. 

102 Clarke*! magneto-electric machines. 

103 Commutator of Clarks’* machine. Oanot, 

741, 742. 

104 Stubier 1 * magneto-electric machine. 

303 Details of oommutator in 6 to brer’s mwiiiii^ 

306 Btohnr'a vertical magneto-electric tnaohin*. 

307 Gramm’s magnsto-efectrlo machine for ths 

laboratory. 

108 Gramm's magneto-electxis machine for nut- 
alllo precipitation. 

>09 Gramm's magneto-electris ms»t«w fog 
the electric light. 

119 Gramm's magneto-electris machine, latest 
form. 

Ill Construction of Gramm's arm* tar*. 

Ill Wild’* magneto-electrio machine. 

113 Ladd' * magneto-electrio machine 

114 Ladd's magneto-electrio mz-.nma with 

driving wheel, 

113 Alliance magneto-electric machine 
111 Electric light during the siege of Paris. 

317 Biemeo’i armature, section and stunmufiter. 
Ill Bourbo use’s electro-motor. 

219 Froaent'a sleotro-molor. 

320 Froment's electro-motor, diagram and details 
111 Foucault'* experiment, copper disc rotated 
between pole* of electro-magnet, Oanot 771 
121 Largs Indnetn. ooll at Polytechnic Institute. 
121 Btratiflcation of electrlo uLri In rarefied air. 
124 Electric light in Ociisler'. tub*. 

323 Rotation of Gelsiler’s tube*. 

124 Electric light In various vapours, Osnot, 
763, 744, 747. 

Ill GeUsler's tube. Electric light la hydrogen. 
223 Tub* with sheath* for showing eleotrie light 
in a gas. 

129 Dumas and Benoit's electric safety lamp fas 
miners. 

330 Arrangement for showing changs of ealour 
In electric light produced by a magnsi, 
111 Aotion of electro-magnet on voltaic era 


SALE OF SLIDES. 

Speolal discounts ape allowed to Educational Institutions. 


5EEEE5EI3222222 322 EE 2 it sEESSEES 2EEE5EI EE EEEE E EEE: £3 EKES 


116 


NEWTON & CO., Ltd., Lantern Slide Publishers. 


NATURAL PHILOSOPHY AND EXPERIMENTAL PHYSICS-CWmwgrf. 


Ao«on of electro-msgnet on spark produced 
by Induction ooll 

Action of rloctru-rnsgnst on Gelsaler's tube*, 
fiuutlon of electric spark round a magnet. 
Action of magnet ou •loctrio discharge. 
Action of magnet on polarlaad light, 
Faraday. Oannt, 771. 

Apparatus for tliamaxnetiem experiments. 
Diamagnetism of solids and Bqulda, Oanot 
774. 775. 77ft. 

Diamagnetism of flames, 

Qymnotua 
El so trio Fish. 

Muscular slectrlelty, Stoss's axferlmsnt 
■lth a rabbit. 

Du Bo Is Raymond's experiment, human 
muscular electricity 

See back's expsrlmt . thsrmo-el ectrlcourrent 
Tbsrmo-electrlo current with one metal. 
Paulllefs thermo-electric ooupla 
Poulllefe eerlee of thermo-electric oouplce, 
Oanot, 770. 

Noblii's thermo-electric pUa. 

Becnuerel's .thermo-electric battery. Oanot, 
7BJ, 785. 784. 

Msllool's thermoelectric pile. 

Becqueret'e electrcL thermometer, Ganot,7v0 
Becouerel's electrical pyrometer, Oanot, 701 
Felder's Croat 


Wheatstone's Are nsedls telegraph. 
Cooks A WhaaUtoue'ssIngleneedliteleg 


w elegraph 

Belgian and English Vocabularies of the 
single needle telegraph. 

Two needle telegraph. ' 

Vocabulary of the two needle telegraph. 
Bain's I and V telegraph. 

Indicator of Foy to Brftguet'moeedle telegraph* 
Manipulator Foy A Brftguot's needle telegrph. 


Vocabulary Foy A Brftguet's needle telegraph 
Manipulator of Brftguet’s dial telegraph. 


Indicator of Brftguet's telegraph. 

Indicator of Briigust's telegraph, view sf 
mechanism. 

Details of mechanism of Brftgust’a tele- 
graphic Indicator. 

A dial telegraph station. 

Wheatstone's Utter showing dial telegraph, 
1B40. . 

Nett and Gamble's letter telegraph. 

Siemens end Hatske’s dial telegraph. 
Manipulator of Siemens and HaUke's dial 
telegraph. 

Indicator of Siemens aud Halsks's telegraph 
Fromant's dial telegraph, Oanot, 717, 718. 
Morse Manipulator. 

Morse Indicator. 

Diagram of apparatus In Mon; telegraphy. 
Morae-DIguer Indicator. 

Froment'a relay. 

Mona telegraph with relay. 

Telegraphic station on Mores-Dignsy system 
” cabulary of the Moras system. 


Voeabulary of the Hone »rtt 
Hughes’ printing telegraph. 

Type A printing shaite of llughea' telegraph 
Mechanism of key*, Ac. In Hughes' telegraph 
Diagram of action of Hughes 1 telegraph. 
Wheatstone's aut en aa ti e system, meeeage as 
watud reoMved. 


Indicator of Cases BTl 

pan telegraph. 

Facsimile of deepetch,Caaeelll'a pan telegraph 
Diagram of theory of Caaaelli'e panteiegrapb 
Meyer's Pan telegraph. 


393 Barkwell’s copying telegraph. 

304 Telegraphic air lines; suspending posts and 
insulators. 


303 M u ah room and annular inautttor*. 

39ft Stretching winches for telegraphic line*. 

307 English and German stretchers. 

301 Tr an sat l a n tic cables from Valencia to Hi w 

found land. 

300 Sections of cable from Brest to St Patera. 

«0ft Thomson** receiving apparatus of talegraph 
Breet to St Peter*. 

401 Section of Thomson's galvanometer of the 
Brest to Bt Psters telegraph. 

403 Electric Bell. 

403 Brftgust'a vibrating alarum. 

404 Aubtne'a vibrating alarum. 

405 Anaell’a fire-damp Indicator. . ,r, .—y 

40ft Brftgust'a lightning conductor. toUgraphle. '.p 

407 Electric Clock. '.uT -:S\ 

408 Gamler's electric regulator. » j^j 

400 Gamler's electric regulator, rrlih - ■ • 

In dies ton. 

410 Froment’a electric regulator. 




j electric clock. 

413 Robert Heudln’s electric eleek. 
‘ Fromenfe electric dock. 


415 Htpp's electric dock. 

418 Cooke and Wbeatetone'a single needle tala- 


graph. back showing currant revsraer. 
417 Telegrmphlo magnetic needle and oolla. 


411 1 netrument coll damaged by lightning 
410 Relay, front and side view. 

430 Voltaic element and galvanometer ah owing 

current. Pepper, lflL 

431 Galvanometer, showing thermo-elec trie 

current. Pepper, 183. 

433 Electric spark produced by a august 
Pepper, MS. 

438 Electricity excited In tha human body by 
friction, Pepper, 185. 

4*4 Electric repulsion shown by lam paper 
tassel. Pepper, 100. 

435 Electric dancing figures. Pepper, 170. 

438 Eflects of thunder and lightning a x p e ri- 
mentally shown, Pepper, 177. 

437 Simple electrotyping apparatoa In a tumbler. 

Pepper, 18ft. 

438 Jacobi's method of magnatlalag a bass 


shoe magnet Pepper, "108 
439 Blmple method of allowing tha rotation eft 


current round a magnet Pepper, 305. 
i pie arrangement for showing a wlr 


circuit rotated by a magnet Pepper, 304. 
451 Blmple method of showing a magnet 
rotating round a current Pepper. 308. 


w * wyyvr. 

433 Simple oumntrevereer, Pepper, U4L 
... • -yj -n ju- ,nd shape of tinfoil spa 
Ptpper, 338. 


*panglsa, 


Type A printing shafts of llughea' talegraph 484 Boy, evidently shocked, batted dbotor'h • 
Mechanism of keys, An in Hughes' telegraph carriage provided with eoO ins * * 

Prof. Tyndall lecturing to the y 
cm slectrlelty: a ,J ‘ -* 
the audlasoe. 

' _»1 -i i*is -m 

For Slides on Submarine Telegraph Cable Making see " Industries/’ Section 7* of 


i the young loO 
sketch by poa 


this Catalogue. 
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Note — When ordering Slides the Telegraphic Code Letters should he 
quoted to avoid mistakes. 


* Magnetic needle attracted by bar magnet. 

433 Magician and hi» loadstone rock. Pepper. 

*38 Electric chronograph. 

*69 Bright's Bells. 

440 Box of renUUnce ceils. 

441 Diagram of inlay and local circuit. 

*43 Machinery, do., making the Atlantic electric 
cable. 

44* M a nh-m ny for taking the electric eabis o 
board the Great Eastern. 

444 Btouln^th* cable In tba hold of the Great 

44b Breaking of the Atlantis electric cable on 
board the Great Eastern. 

U» Preparing for the final attempt to grapple 
the lost cable. 

UT 'Soots and grapnels need to racorer the 
i Usd tic electric cabla. 

441 JReeelTing messages from the Great Eastern 
in the Instrument room at Valencia. 


449 Jam ins' magneto-electric machine. 

450 Electro il)-nnmonirter, with Helmholls*e 

imuiif mt-nl uf mill 

451 Peltier*.. El«l roeeme. 

459 Thumeou'* repl^insri^r. 

463 Marry** muduication of XJppmen'e slsctrw 
meter. 

454 Dewar's modification of Lippman’a electro- 
meter. 

456 Halley's first raagnetta map. Date 1700. 

465 JsblochkolTi electric wndle end lantern. 

457 JablochkotTs • Ire trio candle, arrangement 

for holding the candle 

450 JsblochkofTe elrotnc candle, diagram of 
lamp, machine and shunt 
459 Jeblochkoff’e electno candle, the auto ms tie 
shunt 

450 Gramme’s portable elec tro-magne# k machine 
with locomotive. 


A A P MAGNETIC CURVES. 


Photographed from the Actual Figures made with Iron Filings, by 
Professor S. P. Thompson. D.Sc. 


Magnetic curree of bar magnet 
Magnetic curves of bone shoe magnet 
Magnetic lines of force of single pole. 
Curves of attraction of two tnrgnet*. 

Curves of repulsion of two magnets. 

Two parallel magnets attracting. 

Two parallel magnets repelling. 

Lines of force of dissimilar poles. 

Line# of force of similar poles. 

Homontal section of electro-magnet. 

Lines of force of electro magnet 
Action of magnetic field on a small magnet. 
Circular lines of force round a galvanic 
current 

lines of force of current in borlroutal win. 
Magnetic field of a looped conductor. 

Field of two parallel attracting current*. 
Field of two parallel repelling cumnU. 
Attraction of two parallel bomontal 
current*. 

Repulsion of two opposed parallel current*. 


*80 Magnetic field of oblique vurrenta. 

481 Field of borisontal and vertical current*. 

489 Line* of force of currant deflecting a needle, 

483 Stable position of needle near vertical 

currents. 

484 Neutral position oi needle near vertical 

current 

485 UnitahU position of needle near vertical 

currant. 

485 Field of force of a galvanometer. 

487 Field of magnetic needle in a circuit. 

488 Field of magnet attracting currant 

<89 Attraction of North pole into a simple circuit 

490 Repulsion of Booth trot of a simple 

circuit 

491 Mutual rotation of currant and magnet pole. 
493 Spiral field of magnet rotated by current 

running through it 

49S Converse spiral field of Booth pole rotate! 
by oturant running through it 


SOUND. 


aiu K» fraction of sound. 

611 liuurram *»f refraction bv a sound leos 
619 Experuusnl to ascertain thr vrliwit) 
sound id air 

IIS Experiment to arwrtain the velocity i 
sound in water. 

61* Gyroscope producing series of tap* 


j shown. 

Propagation uf sound from a bell to the ear. 

Bell struck in vacuum. 

Propagation of a pulse or wave In a tubs. 

Speaking tube mouth-pleet and whlstls. 

•Ihe invisible woman. 

The born of Alexander, 
gneakmg trumpet in the merchant service. 

Ear trumpets. 

Btetheeoope (Kflnig**). Gsnot 187, 188- 
Befl action of sound, diagram. Oanot, 165. 

Reflection uf sound. Echo 
Reflection of sound. 

Reflection of sound by an elliptical root 
Echo with seven repetitions. 

Variation at echoes. 

{ Elcqtricity, see pages 11 1-112 andS8: 
Magnetic Curves, seepage £9. ^ 
Sound, see page 108. 


616 Bsvart’s toothed wheel experiment 

616 Bavart's apparatus far pndueing low tone* 

617 Rocking lire-shovr experiment 

618 Travelysn's Rocker 

619 Bee beck’s Brran. 

620 Dice of Beebeck’e Byren witl. nine pipe*. 


uiv., Lantern bhde Publishers. 


‘NATURAL PHILOSOPHY AND EXPERIMENTAL PHYSICS — Continued. 

Graphic method of registering vibration* of I 573 Jan of different bright* which reap** 
■W* a tuning fork. I each to It* own rate of vibration. 

r» kit Xisaajou*' method or showing vibration* of I <71 Bonorou* bell and cardboard resonator. 

.. .. . I 374 HelmbolU'* resonator. 


g a tuning forlr on a screen. 

? SIS Diagram of *ound ware* produced by tuning 
fork 

IS# Syren of Oagnlard da la Tour. 

1ST Brren Motion. 

138 HelmhoH*’* double Syren. 

1X9 Experiment ihowing the trensmlaeion of 
aound* by liquids. 

ISO Arrangement* for aoundlng a pip* la a 

liquid. 

SX1 Sonometer. 

MS Weber - * wave canaL 

US vibration* and node* In a string ah own by 
damping the oentra. 

Mi Vibration* and node* In a string shown by 
damping one third. 

IU Vibration* and node* In a string shown by 
damping on* fourth. 

US Vibration* and node* in a string shown by 
damping one fifth. 

437 Helds’* experiment. String mttached to 
tuning fork 

US Vibration* and node* produced by string in 
Meide't experiment. 

IS8 Mold*'* experiment with the strain on the 
•tring varied. 

H9 Toting'* figure* of vibration* of wire* 

Ml Transvsr** vibration of a rod fixed at both 

MS Tran-verae vibration of a rod fixed at on* 
sad. 

MS Kaleidophona. 

644 Pendulum vibrating in two direction*. 

MS Figure* produced by th* kaleidophona 
MS Diagram of vibration* of a wooden ruler. 

MT Claque-bo L*. 

MS Glass harmonise ru 
MS Vibration* of a tuning fork. 

•49 Ghladnf* sand figure*, method of showing 
vibration* of square plate. 

Ill Band figure* on four square plate* held in 
the centre. 

SU Sand figure* on four square plate* held not 
In the oentra. I 

US Three figure* on square plaU* obtained 
with sand and gum. 

IM Three figures on square plate* with sand 
and lycopodium powder. 

US Band figure* on square plate*. 

IM Band figure* on plate* of various form*. 


fundamental note and overtone*. 

477 Pan’s pipe*. 

471 Square organ pipe and round stopped pip*. 

479 Organ pipe responding to excited tuning 
fork. 

ISO Hopkins’ experiment to ascertain th* poo- 
Ition of nodes in a vibrating column of 
air. 

SB1 Organ pipe with gas Jet* to ascertain th* 
position of node*. 

49) Diagram of vibration! in open pip**, fun- 
damental note and overtone*. 

4 41 Free reed. 

644 Organ pipe with free reed, end arrangement 
for experimentally altering the reed. 

543 Section of organ pipe with striking reed 
and arrangement for altering th* reed. 

444 Vertical and horisontal section of glottis, 
vocal oord*, A a. 

447 Vertical section showing the vocal organa. 

SS4 Muller'* India-rubber imitation of vocal 
cord*. 

649 Xundt’s method of showing vibration* of 
a glass tube 

690 Bound figure* In glass tube*. 

591 Bavart’s experiment, musical flow of water 
through small aperture*. 

493 Bunsen burner and Ha tub* for mnsloel 

flame experiment. 

494 Glue tub* with paper *Uder to musical 

flame experiment. 

494 Image* of twinkling flame. 

194 Experiment for showing the Image of ~ 
twinkling musical flame. 

694 Blow pip* Him* affected by whistle. 

497 BeasiuT* flames, fish tail burner. 

598 Sensitive flames, bat's wing burner. 

699 Experiments with sensitive flame* from 
round aperture*. 

400 Effect of sound of short duration on sensitive 

401 Sensitive flams In it* original and affected 

condition. 

003 Sensitive unokejeU. 

009 Sensitive water veins. 


4M Band figure* on plate* of various forms. 004 Bmisltivo water JeM. 

447 figure* on membrane, produced by Ml Propagation and reflection ef liquid wavs* 

vibration of the air. Genet, X3T. on Urn surface of an tIHpttcal bath *4 < 


148 Band figures on membranta. 

449 Diagram of vibration of belL 

400 Proof of vibration of glass bell. 

ML Vibration* of a metal clock belL 

103 Velde’s experiment showing vibration of 
liquid molecules. 

449 Faraday’s experiment, vibration* of watar 
Impressed on * layer of sand, 

444 Longitudinal vibration of a rod. 

146 Diagram of longitudinal vibrations of rods. 

460 Harlots'* harp. 

407 Konig > s ocular demonstration of th* longitu- 
dinal vibration of a rod. 

648 Fracture of glass tube by sonorous vibrations 

499 Tube held and rubbed so as to produo* Its 
octave. , , 

(TV Action of sonorous vibrations on polarised 
tight. 

Ifl Bssonsnce experiment, to ascertain tha 


mercury. 

406 Propagation and reflection of liquid wave* 

on the surface of a elronlar bath of 
mercury. 

407 Diagram of vibrating tanlng forks in a 

state or coincidence and inUrfcrenc*. ! 

401 Experiment for dividing a stream of sound 
into two br anc h**. 

009 Method of showing beats with twa organ 

010 B imp {^method of compounding the vibra- 

tion of two forks. _ 

61 1 Tracing* of oomblnstion of two parallel 
vibratory movement*. 

013 Tracing* of combination of two netangular 
vibratory movsmsnt*. 

411 Apparatus for showing tha action of beats 
of flame 

•14 LUsaJous* method of showing beat* of tw* 
toning fork* 


When ordering Slides the Telegraphic Code Letters should be quoted to 
avoid mistakes. 
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BopUn*: expertmeeff 
mod intemrenoo 


|0 ehrt w witwwrtia..i 

portion* of m 

Mn* dl*0. 

Llsaejcas' exvirimeu augmenting of tonod 
of vibratory dl*o y holding hood* aver 
alternate sectors. 

Bounding- and quo eh toy a t aming fork 
experimentally sh j*rn_ 

Uw joutf method t f combining two root* 
ta wUr Tibmtion ■. 

I Jaeajou*' figure* pi odnood by the oomhia- 
eiionof two wot angular vibrations. 

l>«n Sootfa Pbtm* itograph. 

Tracing* by the Ph/joautogr*ph. 

KOnlg'i manometrle Dome apparatus. 

Manometer! e flame a. Imago of flame, fun- 
damental note a ad octave. Qanot, S41.S49 

Manometrle flams*. Istan of flame, note 
and octave together, and note and third. 

Mimwaatric flames. Image of flame, rowel 
• sung on note o and it* octave. Qanot, 
•40,948. 

Manometrlc flam/jo. Image of flame, rowel 
o rung on note a _nd it* octavo. Ganot, 
•47,948. 

Apparatus for tha comparison of the vibra- 
tory movement* of two sonorous tube*. 

KOnlg's apparatus for the analysis of sound. 
Qanot, IBS. 

i Helmbiilti's apparatus for synthesis of 
sound. G» not, 1 90. 

I Detail of construction of Helmhalts's ap- 


paratus. Qanot 300. 
ielruhoUx*a vibration mieroaeope. 
Helmholtz* electro-magnet and tuning fork. 


Helmholtzs electro-magnet and tuning ferk 
breaker. 

Elljke’a exp ertment. Glass tube oon talning 
heated wire gaure. 

Chemical baraonJcon. 

The human ear. Section of the bone and 


MtmoU DOT. 

BUtraof the ancient Egyptian*, 

Old arrangement for chimes. 

Modern keyboard carillon at St. £ 
L’Auxerrol*. 

The violin, longitudinal and 
•ection. 

Bavayt’s trapesoldal violin. 

African violin. 

Mechanism of the harp. 

The harp. 

Piano, mechanism of ths hammers and keys, 

The flute, longitudinal and tnuurene een> 
tionof mouth-piece. 

i Clarionet and Hautboy 

Trombone. 

Ophiclelde. 

I Comet-«-pi»ton and section. 

Formas of pipes of different stops in th* 
o rgan. 

> Wind chest furnished with pipes. 

I Transversal section of sound board, wind 
chest and valve. 

' Experimental organ. 

I The Barbary organ. 

I Wheatstone's telephonic eon cert at ths 
Polytechnic. 

I Graphic method of registering the vibrations 
of a violin string. 

L Natural Gamut. 

I Beale of equal temperament. 

I Graphic method of representing a so ana 
composed of a note and it* octave. 

I Graphic method of representing a sound 
composed of several sounds. 

i Pbonautograph tracings. The vowels sung 
on note o ; Clarionet; Trumpet. 

I Tracings by the Logograph. Buna* (too 
Hohenlind-a. 

' Tracings by the Logograph, faintly, fortabry 
ordinary, and loudly. 

1 Faber's Euphoria. 


AAR 


THE TELEPHONE. 
MICROPHONE AND PHONOGRAPH, 


Also LAMPS, MAGNETO AND DYNAMO-ELECTRIC MACHINES AND 
APPLICATIONS OF THE ELECTRIC LIGHT, 
fr Vr '- ‘ Not previously included in the Electrical Series. 


£ • «n DiarramonuiZsElsctTO-magnatioTslsphon* 
{TV ITS Hsu's Musical Telephone (American form) 
W-‘ . «• . Gray** Mualsal Telephone, tranimtttinf 

m a*?: Musical Tslephons, another form of 
transmitting apparatus. 

678 Gray** Musical Telephone rsoelver. 

■76 Gray's bathtub experiment. 

677 Gray's physiol ogioal rvoaiver. 

•71 Gray's artic ulaong Tslephons traasmitter, 
also early form of Bell’s. 


•7* Ora; 
m 

(U Graj 


so early 

ay's artianlatisg Telephone, diagram, 
also sarly form or Bell’s, 
fray's articulating Tsla phone, a* pa Unted, 
Fob. litis, 1S78, 

*61 Gray's Battery artioulating Telephone. 

Ul Gray's articulating Telephons with U 
Magnet. 

*S Bell’s experiment, the Human Ear a* a 
Pbonautograph. 


884 Bell's tracings of the vowel sounds. 

686 Bell's inoperative Telephone. 

688 Boll’s 1st articulating Telephone, transmits 

687 Bell's first artiaulatiu Telsphons, receiver. 

688 Boll's articulating Telephone, with per* 

manent Magnet. 

689 Bell's artioulating Telephone, form used la 

sending meeaages from Belem to Boston. 

690 Bell’* articulating Telephone, powerful form, 
891 Bell's erticul sting Telephone, exterior and 

section. 

693 Bell's artioulating Telephone, section. 

698 Bell's artioulating Telsphons, various forma. 

694 Bell's articulating Telephone, In circuit 

diagram. 

691 Dolbear’e articulating Telephone. 

696 Del bear', articulating Telephone, plea. 

697 Do I brer's Telephone, with paper diaphragm 

and electro magnet armature. 

696 DolbeaZ* Battery Telephone, section. 


Particulars of boxes of all kinds for storing and carrying Slides tyill be found on 
page 135. 
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•H Breguet’s Telephone. 

TOO French form of Telephone. 


101 Phtlpr Duplex Telephone. 

703 Phelpi' Telephone, need bp the A m erican 

Telephone Company. 

704 Phelpt' Telephone magneto-electric call 

bell. Ac. 

794 Phelps’ Telephone, magneto-electric call 
bell. At., box open. 

104 Phelps’ Telephone and scoessories. 


with hie manager ai the works. 

107 The Telephone In use. 

706 The Telrpnon# applied to the warfare of 
the future. 

109 Venous usee of the Telephone, humorous. 
710 Portrait of Edison. 

Til Edison the boy-printer. 

713 Edison’s experiment, pressure and reels lance 

of a carbon disc, 
m Edison's Carbon Rheostat. 

714 Edison’s Telephones. 

714 Edison's Electro-motograph, diagram. 

718 Edison’s Carbon Telephone. 

717 Edison's Phonomotor. 

Til Edison’s Phonomotor, section. 

719 Edison’s Micre taximeter. 

730 Edison' ■ Mi cro taximeter, and accessories. 

731 Edison's Microuslmeter, section ft diagram. 
73| Edison’s Megaphone. 

714 Edison’s Harmonic Engine. 

734 Edison's Electric Pen. 


734 Edison’s Quadruples Telegraph (diagram). 
T86 Editin'* Elect ro-moto graph , 


797 Ed son's Phonograph, simple form. 

738 Edison’s Phonograph, speed rants ft datalla. 
139 Edison's Phonograph with speed governor 


TtO V. H. Preoce speaking Into the Phonograph 
and the instrument spooking to Prof. 
Tyndall. 

Ill Edison’s Phonograph, details of diaphragm 


T33 Section of Phonograph. 

744 Section of Phonograph, early fortr 
784 Simple Phonograph. 

734 Edison and his assistant singing a dnet 
into the Phonograph. 

788 Edison expenmentii g with Micro taximeter. 

737 Carbon and Crown Telephone. 

788 Hughes’ Microphone, experiment of presso-e 
and resistance with a tube of white 
silver powder. 

738 Haghea' Microphone, experiment, the tube 

placed on a resonanoa box. 

740 Hughes' Microphone, experiment with three 
nails. 


atterv and Telephone. Diagram. 


resting on blocks of variou- substances. 

143 Hughes' Out boa Pencil Microphone. 

144 Hughes' Carbon Pencil .Microphone, eection. 
744 Hughes’ Carbon Pencil Microphone In use. 

Walking of a fly rendered audible. 

T44 Hughes' raoaivtng Microphone. 

747 Pencil and recsivtng Microphone «*ne- 

mitting the ticking of a watch, diagram. 

748 Telephone with Microphone relay. 

743 M. do MonaeTs Microphone Telephone. 

764 Carbon Pencil Microphone transmitting the 
ticking of watch. 

781 Clock Microphone. „ 

783 Cooke’s Telephone CalL 

744 Hughes' induction Balance, Diagram of 

ygfllnary electrical i n duct io n . 


754 Haghea’ Induction Balane*. 

734 71 ugbei* Sonometer or Audiometer. 

766 The Cower Telephone. 

767 Edison’s Micro taximeter. Improved fata, 

exterior. 

168 Edison’s Micro taximeter, improved farm, 

sectional. 

169 Edison’s Shouting Telephone. Principle «i 

motion. 

160 Edison’s Shonting Telephone. Exterior. 

761 Bdlaon'e Shouting Telephone. Interior. 

763 Edison’s Shouting Telephone. Sectional 

Diagram. 

768 Edison a Shouting Telephone. Diagram of 

circuit. Ac. 

764 Simple Electro-Mamet. 

766 Advertisement Bill of Electrio Telegraph, 
1848, No. 1. 

766 Adrerdseoioot Bill of Elootric Telegraph, 
1843. No. 3. 

T67 Cowpers Writing Telegraph. Diagram. 

788 Portrait of Sir Humphrey Davy, usooTtm 
of the Electrio Light. * 

749 JablochkotT a Electric Handla. 

770 Rapleff s Electrio Lamp. 

771 RapitlTa Electric Moderator Lamp. 

773 Werdermann’i Electric Lsimp. 

773 Werdermenn’e Electrio .Lamp, circuit uni 

experiments. 

774 Wallace's Electrio Lamp. 

776 Siemens' Msgueio-electrio Machine (old form) 
778 Biemeca’ Magneto -eb-ctrio Machine. 

777 Siemens' Magas to-al e otris Machine. Sec- 

tions. 

371 Oram cur’s Uegnsto-sleetrio Maahina, nor- 
mal type. 

M 


791 Edison’s Electrio Light Me Ur. 

799 Edison’s Electrio Motor. . 

800 Edison’s Dynamometer for mcasi 

foroe of an aloe trio currant. 

801 Edison’s Electrio Lamp, Bracket a 

Form. 

80S Andrt’a Electrio Lamp. 

Ploughing by Kl oor rt sa t y. 

— ilud— - — 


804 The Audiphona. 

806 Jam In's Electrio Light. 


S' 


779 Gramme’s Magnsto-electri* Machine, Dis- 
tributor. 

760 Brush’s Magneto-elec trio Machine. 

781 Wallaoe-Pertnsr Magnetn-elsctria Machine 

783 M. do Mari ten's Magneto-eleotris Machine. 
Til M. Lootin'* Dynamo-electric Machine, 

Generator. 

T»s M. Lontin'e Dynamo-el ectrio Machine, 
Divider. 

765 The Electric Light on Thames Embank 

tnent. 

784 The Electrio Licht in MM. SautUr and 

LemonmeHs Workshops, Paris. 

767 Dockyard works carried on by night by the 
Elsctrio Light. 

766 Football by the Electrio Light. 

719 Heading the Pigeon Post during the Siege ol 
Paris by ths Electrio Light. 

790 The Elootric Light in Lantern Microeoope. 

791 Graphic Chart showing ths (all in price of 

Gsa-sharas during 1679. 

793 Edison's Magneto-electric Machine. 

799 Edison’s'lneandeaoent Electric Lamp. 

794 Edison’* Incandescent El ectrio Lamp, Platt* 

tram wire and Zircon. 

794 Edison’s Incandescent Electric Lamp. Our- 
bon. . .. 

796 Edison’s Farad alo Generator. 

797 Edison’s proposed Central Station of Genera-- 


”* "*■ Customers requiring Slides which are not in our catalogues are requested to notify 
us of their needs as we are constantly publishing new sets, being fully alive to the 
incompleteness of our present lists. 
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LANTERN SLIDE EXHIBITION SCREENS ON LOAN. 

* or elective table display of Slides in Public Halls, or Institutes, 
etc. The Cabinet screens are fitted with two mahogany frames which hold about 200 
Blides. They will be found particularly useful for propaganda work in connection with 
HEALTH WEEKS 
and 

WELFARE CLINICS, etc. 

They win also prove attractive for demonstration purposes in displaying Slides which 
are the property of Members of 

NATURAL HISTORY, 

SCIENTIFIC, 

and PHOTOGRAPHIC SOCIETIES. 

Screens are 5 ft. by 2 ft. 9 ins., and are furnished with the necessary electrical 
littmgs, Mid are so arranged as to secure a brilliantly lighted effect. 

wnf Screen f a , re portable, and suitable cases are provided for easy and safe transit. 
Whenever desired Messrs. Newton will be glad to loan suitable Slides for the Screens. 
^Ertract from a letter received from the North of England Educational Conference 

" Congratulations on your attractive Display Screen.” 

Extract from a letter received from a Medical Exhibition : — 

” Admirably adapted for personal talks.” 


Full Details on application. 
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HEAT. 

For additional Slides on” Heat,” see pages 108 to 110. 

“Steam Engines,” "Industries,” Section 7 of this Catalogue. 
Selected and arranged by the Rev. P. Slbeman, F.R.A.S., F R.M.S., &c. 
Plain Slides, 'Is. each. 


i fllmpl* pyrometer. 

I B'Grareaand’e Rinx. 

I Experiment with pla 

1 Unequal expandon of different metek. 

I Hetellla thermometer*. 

I Oom pen eating pendulum, No. *. 

T Ooap«nHtis| pendulum, No. 3. 

I Pendulum with oom pent* ring bar*. 

I Compensating balance wheel. 

10 lCeaeurament of coefficient of linear expan* 

don. No. 1 (Larolder aad Laplaoe), 

11 Measurement of ooeffldent of linear capta- 

tion, No. 1. (Roy and Ramadan). 

It Expandon of a-yitals. 

LI Oontraation of india-rubber by heat 

14 Trrrelyan’e rocker. 

15 Rocking flrwehorel experiment 

18 Expansion of liquids and nui by beat. 

. IT Expandon of liquids, projected on the aereen. 

II Filling a mercurial thermometer. 

18 Bolling the quicksilrer. 

H Determination of freed ng point 
It -Drteniunn-jr.ii of boiling point 

II Thermometer teal**. 

W Weight thermometer. 

It Air thermometer. Abaoluta aero. 

11 Differential thermometer*. 

If Maximum and minimum thermometer*. 
(Rutherford). 

V Maximum and minimum thermometer*, 
,Wolf«rdln). 

II Apparent and real expanelon. 

IS Pierre's ap|*r>itu«. 

10 Utuumoml of oo— fflcient of abeoluu ex- 

paction of mercury, No, 1. (Dulong and 
PetiL) 

11 Measurement ot ooeffldent of abeolut* ex* 

pension of marcury, No. 1. (Rognault). 
U Maximum deadly of water. Hope'* aspen- 


U Maximum density of water, tisanhia IDa» 

(ration. 

M Graphic charts of expandon. 

U Expandon of air by beat 

14 Expandon of bladder by beat 
IT J it aught in fireplace. 

I# Heating and renblatinjj star*. 

15 Hot air heating apparatus 
10 Hot air balloon. 

41 Ventilation of mine*, Ac., by heat 

42 Expandon of gases. Gay Lusaao** apparatus. 
41 Expaneion of rase*. Regtiaultii apparatus. 
44 Expansion and danelty of [un. Beenaulfe 

apparatua. 

41 Cold produced by expandon of gases. la* 

machine. 

44 Influence of preunn on melting wdwt 

(Oersted. I 

4T Charge of Tolume on (olidlfl cation. 

45 ElaaUc force of rapour. 

49 Formation of rapour In Tacuo. 

M Saturated rapour*. Maximum of tendon 
M Non-eaturated rapour*. 

A1 T*ndon of aqueoue rapour below aero. QaT 
Lussac'e apparatus. 

53 Tendon of rapoura. fDelton Regnanlt). 

M Tendon of rapour*. (Dul nr and Arsgo). 

}} Teneion of rapour*. fRegnault abort l6o*l. 

54 Tendon of rapour*. (Magnus). 

5T Tendon of rapour in communicating ranwle 
at different temperature* 

51 Ebullition; water “si n ring." 

59 Ebullition ; water boiling. 

40 lionny'e experiment on dtsaolred air. 

41 Tension of rapour during ebullition. 

4* Icflumee of procure on boiling point 

S3 Influence of pressure. PraukUa'* experimmit 
61 Franklin's pulsometer. •ap-runwa 

45 Hypeometir. 

84 Dtaeram of effects of haat noon ** 1 *. 
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H EAT — Continued. 


97 Comparative volumes of water tad *1 
M Papin' i digester, No. 1. 

89 , Papin'* digetter, No. 2. 

TQ 'Pioture of geyser, No. 1. 

T1 Pioture of geyser, No. 1. 

79 Experimental garter. 

71 Diagram explaining gey ter. 

74 Coin due to evaporation. 


74 The Crvophoru*. 

78 Freising by evaporation of ether. 
77 Oarrf't loo machine, No. L 


78 Carre's loo machine, No. 2. 

78 Latent heat of*vapour. 

10 DUUllaUon. Chemical. 

11 Uietillaiion. Liebig** apparata*. 

12 DiatiUution. Safety tube*. 

IS Distillation. Commercial. 

81 Diatillation. Alcoholic value of wine*. 

U liquefaction of gate*. Faraday 1 * apparata*. 
M Liquefaction of gate*. Pouillot'* apparatus. 

17 Liquefaction of gate*. Thitorier's apparata*, 
No. I. 

M Liquefaction of gaaea. Thllorier's apparatus, 
No. 2. 

i9 Liquefaction or gaaea. Bianehl’t apparatu*. 

80 Liquefaction of gate*. Magnus'* apparatu*. 

81 Liquefaction of gases. Andrew*' apparatus. 

91 Liquefaction of gate*. Cailletet's apparatus. 
M Liquefaction of gaaea. Pictet'* appiuatu*. 

•4 Density of vapour*. Oay Lutaac t apparatu*. 
84 Density of vapours. Hofmann'* apparatus. 

88 Density of vapour*. Dumas* apparatus. 

07 Mixture of gate* and vapour*. Oay Lataac** 
apparatus. 

98 Spheroidal condition. Globule. 

89 Spheroidal condition. Experimental illustra- 

tion. No. 1. 

100 Spheroidal condition. Experimental IHurtra- 

tion, No. 2. 

101 Hair hygrometer. 

102 Chemical hygrometer. 

«0I DanieU'e hygrometer. 

104 Regneult'i hygrometer. 

109 B del m ann'e hygrometer. 

106 Fsyohrometer. 

107 Hoar frost on window pane. No. L 

108 Hoar frott on window pane, No. 2. 

. 109 Hoar frott on window pane. No. S. 

118 Snow crystals. No. 1. 

111 Snow crystals, No. 2. 

112 Snow crystals, No. 2. 

US Bnow crystal*. No. 4. 

214 Bnow crystals, No. 5. 
lli Snow crystal* No. 8. 

116 Bnow crystal*. No. 7. 

117 Snow crystal*. No. 8. 

lit Dissection of lo* by electrto lamp. 

119 Flowers of lee. (Tyndall). 

120 Bwgetation. Bottomley’* experiment 

121 Ioe moulded by pressure. No. 1. 

122 Ioe moulded br_t> feature. No. 2. 

122 Glacier*. 1— view of th* *' Mer do else*. 
124 Oladera- 9 — Map of the “ Mer de glace." 
1X4 Oladart. 8— Section of the ** Mer os glace." 
|2f Oonduetion of beat. Ball and rod experi- 
ment. 

157 Conduction of heat. Ingenhou*' apparatu* 
128 Conduction of heat Deepret* apparata*. 
128 Conduction In crystal*. (Benaruont). 

Iiu Conduction In wood. fTvndalll. 

181 Conduction In gaaea. (MagaucJ. 

122 Wire gaute over Bum. 

123 Davy's safety lamp. 

124 lea house. 


j*? Ntrwegiaa cooking itova 
136 Eskimo linn 

187 Bad conducting power of liquid*. 

128 Water boiling over ioe. 

189 Oonveetion currents, No. L 
HO Convection current*. No, 2. 

141 Oonveetion comm ta. No. 9. 

Conductivity of liquid*. Doaprat* apparatus 
- HI Conductivity of liquid*. Guthrie’* apparatu* 
144 Heating building* by hot water. 

Hi Oceania current* ; Gulf Stream. Man. 

146 Oceania current* ; Gulf Stream. Beotian. 

147 Oonveetion current* in gaaea. 

141 Simple calorimeter. Heated balls. 

I 149 Blank’s Ioe calorimeter. 

HO Lavoisier and Lapltea'i Ioe calorimeter, 
i 141 Bunsen’* ioe calorimeter. 

142 Specific heat. Liquid*. (RegnauKj. 

I 191 Specific host. Qaaea. (De la Eoehe and 

144 Specific heat. Gaaea. (Hegnault). 

144 Bpeoific heat Aqueou* Vapour*. (Regnault). 

146 Latent heat of evaporation. (Doaprat*). 

147 Farm and Silbermann'* water calorimeter. 

148 Pavia and Silbennann'* calorimeter, No. 1. 
199 Fare* and Bilbermann'* calorimeter, No. 2. 

190 Parra and BUberaann** oalorimehar tor oem* 

bastion. 

161 Thermo-electric aoupl*. 

162 Construction of thermopile. 

162 Thermopile and galvanometer. 

164 Ba> iation of hMt In straight 

164 Radiation of heat. Law of inverse 

166 Eadiation of heat. Law of iavene squares 

andeosine. 

167 Reflection of radiant heat. 

168 Reflection of heat by tube and single miner, 

169 Burning mirror. 

170 Reflection of heat by coni agate mirrors. 

171 Reflection of heat in vaeno” 

172 Refraction of heat. Bunting fleas, 

ITS Refraction of heat. Sahalon !«"■, 

174 Refraction of heat BesnUre'* lens. 

174 Refraction of beat. Prisznatio dispersion. 

176 Leslie's cube and thermopile. 

177 MsUoni’e sooroes of beat. 

178 Melloni's measurement of radiating power. 

179 Melloni's measurement of absorptive now eg. 

180 Reciprocity of radiation and absorption. , 
111 Be^rocitj’ of radiation sad bbsoxptips 

if sxJSnm, 


112 Theory of exchange*. 

182 Theory of exchanges. Tourmalin expert- 
meat. 

114 Newton's law of cooling. Dulong** apparatu* 
124 Uellonl’s measurement of reflecting power. 
186 Melloni's measurement of diathermancy. 

117 Diathermancy of liquids. (TyadaJI), 

111 Diathermancy of air. (Tyndall). 

188 Diathermancy of nm. (Tyndall). 

190 Absorption of radiant heat by air. (Tyndall). 

191 Influence of thickness upon diathermancy. 

192 Relation of gases and vapour* to radiant 

beat. (Tyndall). 

191 Radiating power of gases. (Tyndall). 

194 Linear thermopile and its application. 

194 Diagram of thermal, luminous, and actinia 
intensities In solar spectrum. 

196 Diagram of thermal intensities in cua and 

•lee trio light. 

197 Calorescenoa. Tyndall’s apparatus. No. L 

198 Caloreaoenoe. Tyndall's apparatus. No. 2. 

199 Caloreeeence. Experiment* with ray filter, 

Vo. 1. 
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HEAT — Continued. 


CaloTeaconee. Experiment* with my Alter 
No. 3. 

Identity ot light end radiant heat. 

Reflection. 

Identity ot light and radiant beat. 

Refraction. 

I Identity of light and radiant heat. Doable 
Refraction. , 

l Identity of light and radiant he at Polarisa- 
tion. 

I The radiometer. 

I -Solar rays nsed by Atban. Kiroher. 

' Pyrheliometer. 

I Bunsen's homer and candle flame. 

) Combustion of iron wire in oxygen. 

1 Oxyhydrogan blowpipe. 

I Blast furnaces. 

I Animal heat. Dnlong’s apparatus. 
i Voltaic battery and carbon points. 

I Peltier's experiment. 

5 Tbenno-eleotzlo oonple. (Ponillet). 

S Seriosof thermo-electric oonple* (Poulllet). 
7 Tharmo-el eo trio battery. (Beoquerel). 

9 Thermoelectric battery. (Diamond) 

0 Bleotrioal thermometer. (Rless). 

0 Electrical thermometer. (Beoqoerel). 

1 Bleotrioal pyrometer. {Beoquerel). 

3 Spark obtained by frietion, No. 1. 

3 Spark obtained by friction, No. 3. 

4 Experiment with whirling table. 

5 Rumfurd’s Experiment on mechanical 

heat, 

6 Heat developed by pouring mercury. No. 1. 

7 Heat developed by pouring mercury. No. 2. 

8 Heat developed by oompresslon of air. 

9 Chilling produced by current ol air. 


330 Chilling produced by bellows. 

231 Precipitation of cloud*. , 

333 Joule’s apparatus for mechanical aqulve- 
lent of heat. - A 

233 Lecture ap aratua (or mechanical equlva- 

lent of heat. 

234 Hint's ballistic pendulum. 

281 Heat rendered sensible by oompresslon of 
air. 

238 Diagram of Carnot's engine. 

237 Steam engine indicator. 

238 Indicator diagram. 

239 Heat developed in magnetio Held. 

340 Heat developed In magnetic field. Foo- 

canlt’a experiment. 

341 The nollpMe. 

3)2 Bavery s engine. 

243 Newoomen'a engine. 

244 Single eating engine. iWatt). 

245 Double acting rnglne. (Watt). 

246 Double acting engine end boiler- 

247 Double cylinder marine engine. No. 1. 

348 Doable cylinder marine engine, No. 2. 

249 Locomotive engine, " Puffing Billy." 

250 Locomotive engine, "The Rocket-" 

251 Modern locomotive engine, elevation. 

252 Modem locomotive engine, section 

253 Rotatory engine, elevation. (Behrens!. 

254 Rotatory engine, section. (Behrens). 

255 Steam boiler. 

256 Steam boiler marine. 

257 Section of cylinder and slide-valve. 

258 Glflard’s injector. 

259 Gas engine. (Crowley), 

280 Oai engine. (Otto and L ungen. J 


Note. — W hen ordering Slides the Telegraphic Code Letters should be 
quoted to avoid mistakes. 
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HYDROSTATICS AND PNEUMATICS. 


Selected and arranged by the late Rev. P. R. Slebman. F.R.A.S., F.R.M-S., 4tc. 
Plain Slides, 2jr. each. 


HYDROSTATICS. 

I Principle of the Hydraulic Press. 

3 The Hydraulic Press. 

8 Vertical Upward Pressure of Liquids. 

4 liquid Pressure, Haldst's Apparatus. 

8 Liquid Pressure, Pascal's Apparatus. 

8 Hydrostatic Paradox, Pascal s Experiment. 

7 Hydraulic Tourniquet, " Barker's Mill.** 

8 Equilibrium of Buperpoeed Liquids of Different 

Densities. 

• Equilibrium of same Liquj d in Communicating 
Vessels. 

10 Equilibrium of Different liquids In Communi- 
cating Vessels. 

II Water and Spirit Level*. 

13 Use ot Level la Surveying. 

IS Artificial Fountain. 

14 Principle of Archimedes, Experimental 

Demonstration, No. 1. 

18 Principle of Archimedes, Experimental 
Demonstration, No. 3. 

18 Hydrostatic Balance, Speclfla Gravity of 
Solids. 

17 Hydrostatic Balance. Bpcdflo Gravity of 

liquids. 

18 Specific Gravity Bottle. 

19 Ntcbolaon's Hydrometer. 


30 Beanme’s Dvdrometer. 

31 Cohesion of Liquids, Dewdrope. 

23 Cohesion of Liquids, Globules of Uetcury, 

23 Capillary Tubes, Gay Lussac'a Apparatua. 

PNEUMATICS. 

24 Illustrations of Atmospheric Pressure. 

25 Belt-recording Aneroid Barometer. 

26 Weather Indicator uaed In UAA. 

27 Boyle's (Marriott*’*) Law No. 3. 

28 Manometers, Compressed. 

29 Manometers, Steam Gauges. 

50 DeleuU'a Air Pump. 

51 Blowing Engine (Fryee’s). 

53 Air Gun. 

55 Hero'a Fountain. 

54 Intermittent Byphon. " Vaae of Tan tala*." 

55 The Suction Pump (Principle). 

30 The Suction Pump (Section). 

57 The Suction Pump, Elevation No. 1. 

58 The Suction Pump, Elevation No. 9. 

89 Suction and Force Pump*. 

40 The Forcing Pump. 

41 Hand Plre Engine. 

43 8 team Fire Engine, 

45 Centrifugal Pump. 

44 Screw Turbine. 

48- Water Motor. 
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MECHANICS. 

Including the various properties of 
SOLIDS, LIQUIDS, AND GASES. 

Selected and arranged by the late Rev. P. R. Slbbman, F.R.A.S., F.R.M.S., 4cc. 
Plain Slides, 2s. each. 


A otto nudSeuilfM. 

Measurement of Fore*. 

Perellatorram of Foroo*. Diagram. 
Parallelogram of Force*. Experimental de- 
monstration.. 


• OompodL — — - — 

f Parallal Foroo*. The Arithmetical Lares’, 

• ftsuan of wind on sail* of ship, 
ft Equilibrium of two force*. 

It The Pulley. 

11 Tbs Compound Pulley, No. 1. 

U Tb* Compound Poller. No. 1. 
tt Simple Lever* (The three orders). 

14 The Urn, lit order, No. 1. 

It Tb. Lmr, lit order. No. L 
It The Lever, tsd order, No. L 
17 The Lover, Jnd order. No. ft. 

II Tb* Lever, Srd order, No. L 
lft Tb* Lever,4rd order, No. 1. 

90 Wheel end Axle. 

91 Tne Windlass. 

13 Inclined Plxne. 

15 Apparatus demonstrating law* of Ism l la e d 

94 The Screw. 

S3 M*l* end Femel* Screw*. 

M The Sorew Jack. 

17 Tb* Screw Free*. 


3ft TheWedre. 


..edge. 

Friction (Horlxontel). 

10 Friction Roller*, *0- 
S1 Friction Dynemo meter. 

11 Re«U ten oe to motion. Revolving tut. 
Sft Reel* ten oe to motion. Parachute. 

S4 Elasticity. Stretched wire. 


Elasticity Bpring b 
Elasticity of Torsion. 


IT Poeueity' Physical Pone. 
M Poroeicv. Filtei 


_ Crys tallisa tion, No. 1. Cubic Britcta. 

JO Crystallisation. No. 3. Pyramidal System. 

41 Qryetallitation.No. I. Rbombohtdral System. 
4ft Crystallisation, No. 4. Priamatic System. 

4ft Crystallisation, No. ft. Oblique System. 

44 OyeUlUMtion, No. ft. Anorthlo System. 

45 Crystallisation, Hsmihedry. 

4ft Gravity shown by tension of e raring. 

47 Direction of Gravity. Plumb-lins. 

(ft Plumb-line, Vertical to fluid surface. 

49 TMTefcace of vertioels toward* centre of the 
Bern. 

to Attraction. Cavendish Experiment. 

II Centre of Gravity. 

IS Oentr* of Gravity. Experiment*! dstermlw 
flon, No. 1. 

M Centre of Gravity. Experimsntel determina- 
tion, No. ft. 

54 Centre* of Gravity. Example*, No. 1. 

U Oentr** ef Gravity. Examnlea. No. 3. 


5ft Different position* ef equilibrium. No. L 
67 Different position* of equilibrium, No. ft. 

II Stable end unsteble equilibrium. 

59 Exempt** of equilibrium. No. L 

60 Example* of equilibrium. No. ft. 

<1 The Balance. Ordlnery Beals*. 

63 The Balance. Centro of Suspen d ed. 

65 The Gbemleel Balance. 

64 Tb* Gbemleel Helen e*. Tb# Been. 

V annum belenoe of Standard* Department. 


6ft Leaning Tower of Pise. 

67 Repetition of Galileo's PI 
Fell of bodies In Vacuo. 


19 Galileo's Experiment with inclined plena. 

70 A tt wood' a Machine. 

71 Friction pulley* of Attwood’a m a chin e, 

73 Korin’e Machine. 

* 78 Parabolic curve. 


(dependent of mottos a* 


79 Centrifugal Force. Steam Engine GO* neo. 
79 Free axes of rotating bodies, 

60 Foucault’s Gyroscope. 

B1 Diagram of motion of simple pendulum. 

S3 Diagram of hannoula curve. 

M The pendulum. Tim# of vfbreUes sol fl*> 


64 Tb* pendulum. Vei 
lft Borde’e pendulum. No. I. 

6ft Borde'e pendulum. No. ft, 

87 Oyololdel pendulum. 

81 Conical pendulum. 

89 Inverted pendulum. 

90 The Metronome. 

91 Application os uepeodulum to slocks. Wo. L 

93 Application of the pendulum to clock*. No, ft. 

98 Foucault's pendulum experiment. 

94 Compound pendulum (Blackburn). 

95 Tlslsy's Compound pendulum apperatui. 

96 Ourvee traced by Compound pendulum 

apparatus. 

97 Ueaejous 1 aume of C omp o u nd Harm arils 

vibration*. V 

•ft Tb* Vender. 

99 Bpberomstar end HIcroaat*r£«*v. 

100 Tb* Oethstom star. 


Hydraulic Frees. 

sue a no taydreulle Pres*. 

104 Vertioel upward pressun of liquids. 

101 Pressure of liquids on bottom of containing 


% 


106 Liquid pressure. Haldntie apparatus. 

107 Liquid preesur*. Pasoal’s apparatus, 
ltift Hydrostatic Paradox. 

109 Hydrostatic Paradox. Pasoal'a experiment, 

1 10 Hydraulic tourniquet, ** Barker'* Min.** 


For other Slides on Hydrostatic* and Hydraulics, see pages 108 and 113. 
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SPECIAL PHOTOGRAPHIC WORK, 

Our Studio! m fitted with the tuoit modern uppliuncee for Photodraphic work. 
Films developed. Printing from negatives In art tones, Enlargements made. 

Quotations on application. Original Pictures Copied 

Photographers sent out for Special work. 


AAV SPECTRUM ANALYSIS 

. re P r * 8entat,ons of the various instruments and apparatus made use or in 

recent spectroscopic researches, and descriptive of the results of the application of 

tmn onit'e ceStia’l bVdl". * ° f t " r “ ,nal *'>« «* Physical conatitn- 


Selected and arranged by the late Rev. Philip Slbeman, F.R.A.S., F.R.M.S., &c. 

Main Slides, 2s. each; Painted Slides of Spectra , 10 j . each. 


1 The re fraction of Tight. 

I I lief priam 

J rvrintlon of luminous ray by prum, 

« Explanation of deviation. 

6 Ueconijiivctiiin of light by prism. 

* Un-»]ii»l refrtngibility of ‘lltferant onlnura. 

1 RecoinrHultioD of light. No. 1. 
b K*-e«iin portion of light No 2 . 
t* Elfwt of aperture on spectrum. 
l« Necwwity lor use of narrow »lit 
11 Use of collimating lens. 

I* Bpcctroaoope with single prism. 

IS Spectroscope with reflected scale. 

If Sectional View of spectruaoope. 
ift Blit, and comparison prktfn. 

18 Increased dispersion by series of primus 
IT Automatic arrangement for battery of prisms. 

18 Large spectroscope with returning ray. 

19 Anomalous dispersion, 
ttt Direct- vision prism*. 

T 1 Miniature spertroeoope. 
n Direct- vision spectroscope. 

» lllero-speetrtpsrop*. Elevation 
U Miero-spectrosonpe. flection. 

K Bolar spectrosoope. (Secchi). 

M Star spectroscope. (Secchi). 

27 Btar spectrosoope. (Huggins). 

W Various cW. of specht 

28 Chart of radiation spectra No 1 
V> Chart of radiation spectra. No i 
II Chart Of radiation spectra. No. fl. 
f ^art of radutioo spectra. No. s. 

IS Chart of radiation spectra. No. ft. 

W Chart of radiation spectra. No. 8. 

M Chart of radiation spectra. No. T. 

55 2“** of r * diatIon spectra. No. a 

•7 Chart of radiation spectra. No. 9. 

55? £hart of radiation spectra. No. 10. 

89 Double spectra. 

40 Bunsen's maps of spectra. 

41 Projection of spectrum on screen. No. 1. 

42 Frojection of spectrum ou screen. No. 2. 

s 

s 

47 L * m ?io£ d * h ° rt Un# * ^ * P * ct ™- wlth 

55 °f spectra. No. 1. 

•I Fluortsoent spectra. 

M Apparatus for spark spectra. 

H Vacuum tnbe*. 

M Beequerel’s apparatus for spark spectra. 


* 5J Apparatus for speoera of metallic rspours. 

<5 of absorption spectra. No. I. 

?' °i Absorption spectra. No. 2- 

5J| X?' ir * °{ Absorption spectra. No. I. 

of Abeorption spectra. No. 4. 

2? CbArtofabMrpUon spectra. No.fi. 

«l Chart of absorption spectra. No. 8. 

B7 Uunwn s apparatus for reversal of sodluu 
linnt. 

01 Reversal of sodium lines on screen. 

BoJat spectrum. (Fraunhofer). 

M Bolar spectrum (Kirchhotfl. 

« ?Sl* r ! 7* CtTllm ; J’b-bvraph by Draper. 

87 Coincidences of Fraunhofer lines with those 

of sodium, Ac. 

88 Coincidences o( Fraunhofer lines with those 

of iron. 

89 Telluric lines in solar spectrum. 

I? riow of climnuwphere. 

71 Typical sun spot. (Langley). 

72 Spectrum of sun spot. (Secchi) 

73 Bpecttum of sun spot, near D lines. 

I! ™ckenlng of D lines in sun spot. 

15 ™ ew ToLa! Bolar Edipsg, 1870. 

78 View of solar prominences. 

J 7 ^•at PtuTplnvaces. examined with radial silt 
7H Spectra of tolar prominences. (Lockyer). 

79 Various spectra of solar prominence*. 
ooiArpromintneea; examined with tangential 

81 Sdsr^jirQminenoea ; seen entire, by use of 

82 Long and short lines'll] solar prominenoea. 

83 Bolar cyclones. (Lockyer). 

W "Motion Forms." (Lockyer), 

85 F Une, in Sirius and the Sun. 

86 of Tdocit ^ b 7 d^PlAMment of 

8T Bpectra of Sun, Corona, and Aurora Borealis 
89 Type* °f stellar spectra. (Seochi). 

89 Spectrum of Sirius. ' 

90 Spectrum of A in • Hertulis. 

91 Spectrum of S Cygni. 

92 Spectrum of T Coro tire Borealis. 

Jtt Bpectra of a Orionia and Aldsbaran. 

94 Spectrum of Uranus. 

98 Spectrum of a nebula. 

98 OimeUry and carbon spectra. 

97 Thermal, luminous, and actinio rays In solar 

spectrum. 

98 Thermal intensities in spectra of Sun and *1 

the electric light. 

» Chemical Intensity in solar spectrum. 

100 Influence of solar spectrum on sensitive si] 
salts 


For additional Slide* on this stihirrl. (pp men ton 
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A AW ' LIGHT. 

Selected and arranged by the late Rev. PHILIP Slebman, F.R.A.S., F.R.M.S., Ac. 
Plain Slides, 2j. each 
PART 1. 


( Rectilinear propagation of light. 

I Experiment illustrating rectilinear propaga- 
tion. 

9 Formation of Images by araall aperture*. 

Image* of aun through opening* in foliage. 

A Reversed image of landscape. 

• Cone of shadow of opaqu* body. 

T Umbra and penumbra. 

8 Effect of umbra and penumbra. Chinese 

shadows. 

9 Intensity of illumination. Law of luveree 

square*, 

10 Intensity of illumination. Law of the cosine 

11 Rumlord's Photometer. 

19 Bunsen's Photometer. 

19 Velocity of light. Bremer's observation*. 

14 Velocity of light. Aberration. 

16 Velocity of light. Fixeau'a experiment. 

18 Velocity of light. Foucault's experiment. 

17 Illustration of law of reflection. 

Id Experimental varlfl cation of the law of re- 
flection. 

t» Artificial horizon. 

30 Reflection from plane mirror. 

II Lateral inversion by reflection. 

99 Multiple Images by two plane parallel 
mirrors. 

99 Multiple Images by Inclined minors. 

94 Multiple Images by two eurface* of mlmu . 

96 The kaleidoscope. 

98 Scattering of light by irregular reflection. 

97 The sextant. 

98 Explanation or the sextant. 

» Goniometer. (Babinet'a). 

80 Magic tetesoope. 

tl Folemosoope. 

89 Bilberaann'a bellostai. 

>3 Foucault’s hellos tat. 

84 Pepper's •* Ghost.''* 

86 Diagrams of foci of concave mirrors. 

86 Real image by concave minor. 

87 Virtual image by concave mirror. 

88 Caustic* by reflection. 

80 Image* formed by convex mirror*. 

(0 Cylindrical mirror. Anamorphosis. 

47 Experiment illustrating refraction of light 
49 Law of refraction and verification. 

48 Law of tine*. Glass and 'water. 

44 Phenomena of refraction. (Bent stick.) 

48 Explanation of phenomena of refraction. 

48 Atmospheric refraction. 

47 Effect of refraction on sunset. 

48 Total reflection. Limiting angle. 

49 Phenomena of total reflection. 

80 Totally reflecting prisms. 

El Illustration of total reflection by cut glam. 

89 The mirage. 

68 Explanation of the mirage. 

84 Deviation by refraction. (Parallel plated 
68 Deviation by refraction. (Successive media.) 

68 The prixm. 

69 Deviation by prism. 

48 Explanation of deviation. 

80 Deviation and rttardatiem 


'<0 Index of refraction. Dulong'a apparatus. 

'll Index of refraction. Spectrometer. 

S3 Lena considered ae an assemblage of prisma. 
S3 Converging and diverging lenses. 

84 Various foci of converging lenses. 

85 Principal foci of double and plano-convex 

lenses. 

88 Formation of Image by converging lena. 

87 Fresnel’s lens. 

68 Lenticular apparatus of lighthouse. 

89 Diagram illustrating spherical aberration. 

70 Decomposition of light by prism. 

71 Necessity for use of narrow alit. 

79 Unequal refnmgibility of different colours. 

73 Recomposition of light. No. 1. 

74 Recomposition of light. No. t. 

78 Deviation without dlspenloa. 

78 Anomalous dispersion. 


79 Achromatic lenses. 

80 Spectroscope with reflected scale. 

81 Solar spectrum. (Fraunhofer). 

83 Coincidences of Fraunhofer line* with thorn 

of sodium, Ac. 

89 Chart of radiation spectra. 

84 Chart of absorption spectra. 

68 Thermal, luminous, and actinia ray* la sola* 


88 Caloreocencw. Tyndall's apparatus. No, 1. 

87 Caloreacence. Tyndall’s apparatus. No. 9. 

88 Fluoresc e nce. 

89 Fluorescent spectra. 

90 Phoephoroaoope. 

91 Phosphorescent spectra. 

99 Horizontal section of the eyeball. 

93 Vertical mid-section of the eye-ball. No. 1. 

94 Vertical mid-section of the eye-balL No. t. 
98 Diagram of nervous and connective elements 

in retina. 

98 Diagrammatic section of macula lute*. 

97 Pigment cells from the choroid coat. 

96 The crystalline lena. Structure. 

99 The crystalline lens. Acco mm odation. 

100 Scbeiner's experiment on accommodation. 

101 Formation of Image on retina. 

103 Diagrams explaining long and short eight. 

103 Ophthalmoscope. 

104 Illustration • of monocular 'and binocular 

vision. 

106 Diagram explaining binocular vision. 

108 Corresponding points on retina. 

107 Wheatstone’s reflecting stereoscope. 

108 Brewster'* refracting stereoscope. 

109 Helmholtx’s lenticular stereoscope. 

110 Analogy between sound and light. Illustrated 

by persistence of vision. 

111 Thaumatrope and Praxinoaoope. 

113 Optical illusions. 

116 8nb) ective colours, m&rreuberg't apparatus.) 


114 Contrast colours. (Beina’a apparatus.) 
116 Apparatus for mixing volound *' 
f He Unbolts.) 
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LANTERNS FOR EDUCATIONAL WORK. 

We shall be happy to advise customers as to the most satisfactory Lantern to 
purchase to suit their requirements, and also to supply any of the well-known 
Lanterns and Accessories manufactured by Newton & Co., as well as the Slides 
published by our bwn Firm. 


LI Q HT — Continued. 


Apjmrattts 


(or ml ring colouraa light. 

117 Complsmentary colour*. 

118 Diehroaooplc lea*. (Hai dinger). 

IIS Ths Dichroflseope. (Dove.) 

ISO Spectra of wblt« and coloured strips. 

Ill Utltnholu'* uulnli of compound ooloun. 
las Maxwell's analysis of compound colour*. 

1M Maxwell's colour triangle, *0. 

Ill Colour drele. (Von Bexold). 

I2& Diagram of colour aensatuma. (Holmbolts) 
198 The rainbow. 

M Explanation of the rainbow. 

198 Refraction in rsin-dropv 
1JS Camera obscura. 


Photographic 
Camera lucid 


nj Magio lantern 

US Bi-unlal Untem fur dissolving nsn 


1M Duboeoq’i electric lantern. 

188 Fouoault'i and Duboecq • electric lamp*. 

136 Duboscq’s vertical lantern. 

187 Enlarged image produced by convex lena 
138 Simple microscope*. Magnifyin g glasses. 

189 The compound miausoope, 

140 Achromatic eye-piece. 

141 Binocular tnlcroaoopea. 

complete binocular microaoop*. 

143 Solar microscope. 

144 Duboeeq'e lantern mlcrjecope, 

}« Ueeof Duboseq's microscope at siege nft’aria. 
148 Galilean telescope. Opera tlu. 

147 The agronomical teleawpe. 

148 The term* trial teleaoope. 

149 Reflecting telescope*. No 1. 

160 Reflecting teleacopea. No. A 

161 The Boeee telaeoopa. 


! Di agram of plane warn. 

Movement of p article* is advancing wave. 
Diagram of pendulum. 

Diagram of harmonic motion. 

Experimental illustration of wave-moth o. 

Experiment*] 01 nitration of ware-motion. 

Crova’a wi 
dinal. 

Crora’^wave-motion apparatus. Triuij- 

Huyghen*' principle of undulations. 
Huyghena* cqnatruction for reflection and 
refraction. 

Velocity Of light In air and water. Foucault’* 
experiment. 

Diagram* explaining Interference of wave*. 
Apparatu* illuatrating interference of ware#. 
Weber'a figure of Interfering ware*. No. 1. 
Weber* • figure of interfering wave*. No. 8. 
Fraan*]’* mirror. 

Diagram of interference by Frenal’a mirror, 
Bi-priama, Ac., for interference experiment*. 
Jamin a Interferential refractor. 

Colour* of thin plate*. Soap bubble. 
Diagram explaining ooloun of thin pin tea 
Newton’* ring*. 

Diffraction of light. 

Diffraction fringe*. Young** experiment. 
Diagram of interference by diffraction. 
Diffraction telescope and figure*. 

Diffraction figure*. No I. 

Diffraction figure* No. S, 

Diagram* explaining diffraction fringe* 
Meaaurement of ware length. No t 
Measurement of wave length. No. L 
Table of war* length*. 

Diffraction spectra. 

Principle of diffraction grating. 
Meaa urem ent of ware length by diffraction 
spectrum. 

Comparison of diffraction with prismatio 
spectrum. 

Phenomena of polarisation by reflection. 

Reflecting polarisoope. 

Polar) ring angle and diagram of Intensities. 
Illustration of meaning of " polariaed ” ray 
19J Polariiation br aerie* of parallel plate* 
Polariaoope with pll* of plate* 

NQmnberg’s polaiiscnpe. 

Plane* of polarisation and of vibration. 
Pola ri sa t ion by tourmalin. 

Dluatration of “ polarity.” by iron filing* 


I“l»od epar.ai 1 double vsfvactiou 
199 Diagram of double re fraction in Iceland epar 
WO Optic axis and principal *ectiou. 

Wl Double image of aperture, projected at 

Effect of rotating the crystxh 

903 Experiment showing opposite polarisation *4 

the two image*. 

904 Experiment with plate of tinr m.!*- 

1 25 Apparatu* for Huygben.’ experiment. 

222 Phenomena of Huyghen*’ expenmant. 

907 Ordinary and extraordinary ray*. 

I Huyghen*- explanation of double refraction. 
Venii cation of law of double refraction. 

910 Ellip»oid* of revolution. Positive and neg- 

ative. 

91 1 Wave «uxfaoe of poaitlve crystal 
’•* 12 Wave *urfaoe nf negative crystal 

918 Benarmont’* isothermal line* in cryrtaL 
914 Sorby’a uni-focal and bi-focal image*. 

916 Achromatic double-image prisma. 

218 Benarmont’*, Bochoa’s, and Wollaaton't 
pnama. , 

217 Double image micrometer. 

918 Nichol’* prism. No. I.' 

919 Niooi'a prism, and Foucault's modification. 

WO Arrangement of polariser and analyser 
Wl •• Depolarisation " by selenite Him 
229 Crystal of selenite and ideal structure. 

«3 Diagram of wave* within selenite film 
294 Effect of rotating, 1.— fleleaite 2. An*- 

t» Complementary Dolours shown by double 
Image pn*m. 

* D '*4£ | * I j 1 explaining eomplemeatary colour*. 
® Du ^ explaining oomplemeatary ooloun. 
29® iVheststone’s polar dock. 

299 Sound vibration* in bar of glass revealed bv 
polariaea u«*t. ' 

WO Presses for heating and compressing g lass 
281 Phenomena exhibited by oompremed glam. 
932 Diagram explaining phenomena of cum 
preeaed glass. 

233 Phenomena of unarm ealed glam. No. 1. 

284 Phenomena of unatmesled glam. No' 2. 

2 36 Phenomena of unannealed glam. No 1 

936 Starch grains, by polarised light 

287 Sections of wave surface of bUxal crystal. 

238 Intersecting wavs surface In biaxaj crystal. 

239 Conical refrsetaun. Theory. 

240 Conical refraction. External. 

941 Conical refraction. Internal. 
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LI G HT — Continued. 


Tourmalin pioeetto. 

NOrrenberg's polariaoopa arranged for oon* 
Tergeot light. 

Mlari-nvcroaeop*. (Hoffmann). 

Phenomena of unlaxal crystal by convergent 
light 

Explanation of ring* ana rroat No. 1. 

Explanation if ringa and croaa. No. 3. 

Phenomena of hlaiud errata] by convergent 
light No. 1. 

Phenomena of btaxal a-ratal by convergent 
light No 1. 

Lemaiacate 

Measurement of angle of optic area. 

Table of angles of optic area. 

Iiiaperaion of optic axea. No. 1, 

Dispersion of optic axe#. No. 2. 

Phenomena of quartz plate in polarised light 

Diagram nf aueceaeion of coloura on rotating 
quarts plate. 

Diagram of an occasion of coloura on rotating 
analyaer. 

Diagram of intensity of oolonra in quarts 
plate. 

1 Diagram illustrating production of circular 
motion by two rectangular Titration*. 


*J! Wheatstone's apparatui for Illustrating dr* 
cnJar ware-motion. 

*63 Apparatus for illustrating plana and circular 
ware-motion. 

JiM Right and left-banded quart* crystal*. 

MS Q^sts wedge*, tiablnet'a compensator. 

*66 Band* of colour in quarts wedge*. 

JOT Hyperbola exhibited br quarts plate*. 

168 Amethyat. Superposed lamina. 

160 Phenomena of quarts In convergent light. 

170 Airy' ■ *p train, 
m Fraaual’a rhozalk 




>73 Dislocation of crystal ring* by circularly 
polarised light. 

274 Explanmtion of dislocation of crystal rings 
>76 BUuroacope and Brexin* plate. 

>79 Rotation of plan* of polarisation. Blot* a 
apparatus. 

277 Soled’* aaceharometer. 

278 Eoleil’a aaceharometer. (Section. 

270 Wild’* polari-atrobometer. 

280 Hoffmann'* polarimeter. 

281 Laurent'* aaceharometer. 

282 Laurent's saooharometer. Section. 

283 Electromagnetic rotation of plana of polar* 

isation. Faraday’s experiment. 

284 Electromagnetic rotation of plana of polar* 
laation. Verdet's apparatus. 

'a polarimeter. 

... _ _igeria ‘‘bruahe*.’* 

287 Polarisco pe for prolection. Reflecting. 

288 Polariacope for projection. Dubosoq’a 

289 Polarising apparatus with Urge Nlool prisms 

for projection with eleotrio light. (Rst. 
P. Sleeman). 

290 Apparatus for spectra of polarised light 

291 Bands in spectra of polarised light No. 1. 

292 Bands in spectra of polarised light No. >. 

293 Pol ariaoope with routing analyier. (Mach). 

294 Selenite plate, seen with rotating analyser, 

296 Quarts plate, seen with rotating analyaer. 
299 Spiral spectral bands, seen with rotating 

analyser. 

297 Identity of light and radiant heat Reflee* 


tM Identity of tight and radiant heat Double 
• refraction. 

600 Identity o' light and radiant hsat Polar* 
Isation. 


For additional Slides on " Light," see pages 110 and 112 and 100 to 104. 


CHEMICAL EXPERIMENTS. 

Arranged by W. P. Bloxam, B.So. (Lond.), Lecturer in Chemistry, London Booiety 
for the Extension of University Teaohing. 

Plain Slides, 2s, each. 


aqf air. 

Printed Reading, lj 
SERIES 1. 


1 Demon ft rst ion of Weight of Air. 

3 Demonstration ol Weight oi Air. 

* Demonstration of Air Pressure (Crush Tin]. 

4 Demonstration of Air Pressure (Air Pump). 

5 The Baroinaier. 


6 The Barometer. 

7 The Barometer. 

8 Properties of a Mechanical Mixture. 

9 Preparation of Nitrogen Dioxide. 

10 Action of Nitrogen Dioxide on Air. 


SERIES 2. 


11 Composition ol Air. 

13 Composition of Air. 

13 Detection of Ozone. 

14 Production of Otone. 

16 Action of Heat upon Osona. 


16 Presence of Carbon Dioxide in Air. 

17 Presence of Carbon Dioxide in Air. 
10 Presence of Water Vapour In Air. 
IS Decomposition of Carbon Dioxide. 

20 Diffusion ol Gases. 


AQQ 


1 Combustion ol Hydrogen in Oxygen. 

2 Liberation ol Hydrogen from water. 

3 Liberation of Oxygen from Water. 

4 The Carendish Eudiometer. 

I The Cavendish Eudiometer. 


11 The Freexing of Water. • 

12 The Boiling Point ol Water. 

13 Th* Bolting Point of Water. 

14 The Water Hammer. 


WATER 

Printed Beading, Is. 

SERIES 1. 

6 The Cavendish Eudiometer. 

7 Electrolysis of Water. 

8 Evaporation of Ether. 

9 The Cryophorut. 

10 The Cryophorut. 

SERIES 2. 

1 16 Temporary Hardness of Water. 
17 Temporary Hardness of Water. 
IB Th* Softening of Water. 

19 Deposits from Hard Water 
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CHEMICAL EXPERIMENTS— Continued. 


' HYDROGEN AND OXYGEN, 

Printed Beading, 2s. 

AQH hydrogen. 


I Preparation of Hydrogen. 

3 Mixture with Air. 

1 Mixture wittt Air. 

A Action of Sodium on Water. 

5 Action of Iron on Steam. 

6 Electrolysis of Water. 


7 Electrolysis of Water 

8 Combustion of Hydrogen. 

9 Oxy hydrogen Blowpipe. 

1U Weight of Hydrogen. 

11 Weight of Hydrogen. 


AQI 


OXYGEN. 


1 Preparation from Mercurie Oxide- 
3 Preparation from Manganese Dioxide. 

3 Preparation from Potasaic Chlorate. 

4 Preparation from Potassle Chlorate and Man- 

ganese Dioxide. 

f Combustion of Charcoal In Oxygen. 


6 Combustion of Phosphorus in Oxygen. 

7 Combustion of Iron in Oxygen. 

B Combustion of Zinc in Oxygen. 

9 Pyrogallol Test for Oxygen. 

10 Pyrogaltol Test for Oxygen. 


A Q K COMBUSTION 

Printed -Reading (containing also reading on "Nitrogen and Ammonia '*), Is. 

1 Combustion of Magnesium fn Oxygen. 6 Reciprocal Combustion— Coal Gas and Air. 

3 Combustion of Sulphur in Air. 7 Reciprocal Combustion — Chlorine and Hydrogen 

I Combustion of Sulphur in Air. 8 Ignition Point of Phosphnrus. 

4 Combustion ol Turpentine and Antimony In 9 Spontaneous Ignition of Phosphorus. 

Chlorine. 10 Spontaneous Ignirion of Phosphorus. 

I Combustion of Turpentine and Antimony in < 

Chlorine. 


AQL NITROGEN AND AMMONIA 

Printed Beading (containing also Beading on “ Combustion "), lj 


1 Separation from Air by means of Phosphorus 

3 Separation Irom Air by means o( Copper. 

1 Preparation Irom Strong Ammonia Solution. 

4 Preparation Irom Ammonium Chloride, 
i Absorption of Ammonia by Water. 


6 Conditions of Solubility of Ammonia by Water. 

7 Conditions of Solubility of Ammonia by Water. 
B Detection of Ammonia. 

9 Decomposition of Ammonia. 

10 Combustion of Ammonia. 


’ CARBON, CARBON MONOXIDE AND CARBON DIOXIDE. 

Printed Beading, li. 


AQM CARBON AND CARBON MONOXIDE. 

1 Bone Charcoal. 6 Allotropic Carbon. 

3 Bone Charcoal. 7 Preparation from Carbon Dioxide 

3 Wood Charcoal. 8 Preparation from Oxalic Acid. 

4 Absorption ol Ammonia by Wood Charcoal. 9 Identification ol Carbon Monoxide. 

t Allotropic Carbon. 10 Reducing action of Carbon Monoxide. 


A Q N 


CARBON DIOXIDE. 


1 Preparation from Carbon. 

3 Combustion ol Coal Gas yields Carbon Dioxide. 

3 A Product ol Fermentation. 

4 Preparation of Carbon Dioxide from Marble, 
i Preparation of Carbon Dioxide from Marble. 

Beading, 1 j. 

For additional Slides on Chemical Experiments see '‘Industries," Section 7 and *' Nature 
Study," Section 3 of this Catalogue. 


6 Demonstration of Weight of Carbon Dioxide. 

7 Demonstration of Weight of Carbon Dioxide. 

8 Extinction of Candle Flame by Carbon Dioxide 

9 Carbon Dioxide In Solid State. 

10 Carbon Dioxide In Solid State. 


Slides made from Negatives, Photographs, Prints, etc.; 
PRICES. 


From Negatives by contactor reduction 21- per slide 

„ Photographs, Book Illustrations, etc 3/- «• 

Special quotations for quantities. 

Slides made in warm brown art tones at an additional cost of 6d. per slide. 


x><ni icin oiiae Publishers. 


BALLOONING 

From a now Series of Negatives by W. J. B. Loo mm. 
Plain Slides , 2s. 6d. each. 


1 July 18, 1907. Frank McClesn atccndlnj with 
Short from Battersea Gasometers. De- 
scended Relgate. Beginning to ML 
1 la the Air. ... 

3 Sunshine above the log at an altitude ol 

6,000 ft. The top of the foe ha* the billowy 
nature of a Cumulus Cloud. 

4 The Easter BaUooninf Party at “The 

Hendre," Monmouth. “Satellited 
I April 90. The "Satellite “ ascending- Count 
Castillon (in charge), Hon. Claude Bra- 
bason, Hon. C. S. Rolls. 

8 The Visitors returning to the Station in 
Waggons. 

7 The Balloons at Huriingham. “Corona." 

A The Balloons at Hurtlngbarn. “Cognac.” 

A May 30. Leaving the "Mat." 


10 The Start from the Battersea Gasometers at 

4.68 p.m. Shadow of Balloon on Gasometer. 

11 Hampton Court. 3,800 tt 

12 Views from the Car of the “Corona." The 

Guards encampment at Aldershot 1,200 ft 

13 Buckingham Palace. 2,400 ft 

14 Tower Bridge. 2,300 ft 

IB The Tower of London. 2,300 ft 

16 The Neighbourhood of South Kensington. 

6.28 p.m. 1,800 It 

17 From the Albert Memorial, looking South. 

6.27 p.m. 

18 The Start at Battersea. 

10 The Start at Battersea. A Pilot Balloon. 

20 The Sea of Cloud below us. 2.36 p.m. 

2,700 ft 

21 The Tate Gallery. LSS p.m. S.UO ft 


HISTORY OF FLYING, so slid**. 

Coloured Slides, 6s. ; Plain Slides, 2s. each ; Reading, Is. 

EARLY FLYING MACHINES. 50 slid.,. 

Coloured Slides, 6s. ; Plain Slides, 2s. each : Reading, Is. 

AERIAL EXPERIMENTS. 

Plain Shdet l 2s. each, except where otherwise marked. 


1 Icarus. Lord Leighton. 3s. 

2 Lament over Icarus. 

3 A gentleman flying to Business. Prophetic 

(Humorous). 

4 A Balloon ascent, leaving the ground. 

5 A Balloon ascent, view from balloon, showing 

landscape and shadow of balloon. 

6 Andre's Balloon. An experiment to test the 

sustaining power, showing car fitted for Polar 
Exploration work. 

7 Barton-Rawson Airship flying over London. 

8 Baldwin's Airship. 2s. 3a. 

9 Benbow's Airship. 2s. 3d. 

10 Lebaudy Airship. 2s. 3d. 

1 1 Captive War Balloon and small balloon connected 

for wireless observation. 

12 Captive Military Balloon for observation. 

13 View of army encamped, taken from a balloon. 

2*. 3d. 

H A Pilot Balloon. 2s. 3d. 

IS -A view of a town from a balloon. 2s. 3d. 


34 Farm an on bis Voisin Vfplane in flight, winning 

£2,000 for Circular Kilometre. 

35 Late CoL Cody, with his wife as passenger, in 

flight over Lallan* plain. 

‘ 38 Somner and Fannan racing on their Biplanes. 

37 De la Grange on Bleriot machine in flight. 

38 Count Lambert racing at Rheims. 

39 Latham on his birdlike Monoplane in flight. 

-40 Monoplane flying through the clouds. 

41 Biplane In warfare. Coming to earth after 

r econo ottering. 

42 Biplane In warfare. On ground. 

43 Hamel seated In bis Monoplane. 2s. 8d. 

44 Hamel and lady passenger preparing for his 

London to Puls flight. 2 s. 6d. 

45 Hucks starting on his Bleriot Monoplane " Tor- 

nado." 2s. 6d. 


15 -A view of a town from a balloon. 2S. 3p. . ... _ .. 

16 " Beta " Army Airship in flight, showing car 46 A Caudron Biplane, 60 h.p„ starting. 2s. 6d. 

side view. 2s. fid. 47 Maunce-Farman Biplane starting, pilot, Mr. Noel. 


aide view. 2s. 6d. 

17 '* May-fly " Army Airship, showing steering 

geu, etc. 2s. 6d. 

18 Zeppelin Airship " Victoria Louise " in flight at 

Kiel regatta. 2s. 6d. 

Aeroplanes and Hydroplanes. 

19 Man-bearing Kites in the air, with the winding 

apparatus. 

20 Kites tethered to a Torpedo Boat, showing men 

supported by the kites at observation work. 

21 Late Col. Cody and his kites. 

22 Late Col. Cody and his kites getting ready to 

start. 

23 Aeroplane expenments on trackway or chute, 

starting. 2s. 3d. 

24 Aeroplane expenments on trackway or chute, 

leaving and floating in the air. 2s. 3d. 


27 Aeroplane experiments, aeroplane gliding. 2s. 3d. 

28 Aeroplane experiments, birdlike machine ready 

to start. 2s. 3d. 

29 Aeroplane expenments, birdlike machine sus- 

pended on rough carnage, side view. 2s. 3d. 

30 Aeroplane expenments, birdlike machine sus- 

pended on rough carriage, front view. 2s. 3d. 


2s. 6d. 

48 Slack in his racing Monoplane. 2s. 6d. 

49 A Marane Saunter Monoplane. 2a. 6d. 

50 Graham White and passenger seated in his 

Biplane. 2s. 6d. 

51 Grabsm White and his Aero Bus (full view). 

2s. Bd. 

52 An illuminated Aeroplane for flying by night. 

2s. 6d. 

53 Hawker passing over Hendon Aerodrome. 2s. 6d. 

54 An Army Aeroplane. CapL Rayleigh Just leaving 

the ground. 2s. 6d. 

55 Pegoud strapped in his machine with Bleriot 

ready for hi* wonderful topsy-turvey flights. 


56 Pegoud flying upside down. 2s. 6d. 

57 Pegoud flying upside down with Verrier flying 

above him. 2s. 6d. 

58 " Neck Strain.” Crowd watching Pegoud. 2s. 6d. 

59 Verrier end passenger standing up in Biplane with 

arms uplifted while ia full flight to show 
stability. 2s. 6d. 

60 Hawker leaving Netley on bis Hydroplane for his 

flight round Great Britain. 2s. 6d. 

61 Naval Hydroplanes on the deck of Battleship. 

2s. 6d. 

62 Hydroplane “ Mr. MacLean ” under the shadow 


i Hydroplane “ Mr. MacLean ” ui 
of Big Ben at Westminster. 
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Soldier* holding down Ainhip. 

71 The Zeppelin Ainhip lending In France. Stem 

Wi f Ainhip, showing steering rear, etc. 

Speiss Dirigible. 

73 Bulgarian Troop* ana their Observation Balloon. 


AERIAL EXPERIMENTS— Continued. 

Plain Slides, 2s. 6 d. each. 

63 Major Maitland and his Parachute immediately 
alter leaving the Ainhip. 

_-M Major Maitland after landing. 

■7 65 Lieut. Dunne's V-shapod Biplane., 

L 66 Late CoL Cody and Lieut. Parke! 

■ 67 Late PhJIllpe Marty in his Monoplane. 

68 M. Salmet seated in his Monoplane. 

AERIAL PHOTOGRAPHS. 

L _ have a number of Slides made from negatives taken from Airships and Aeroplanes. 
Details will be found under Code B FMin " Geography," Section 5 of this Catalogue. 

For ot ^ er Slides on th& Work of Aircraft, see Lecture Set under Code AZQin" His- 
tory, Section 6 of this Catalogue. For Sets on" Aeroplanes, " "Aviation, Commercial, 
j r“ lltary ’ and ” The Construction of the Handley-Page Aeroplane " seo 
p Industnes " Section 7 of this Catalogue. 


CLOUDS. 

From Original Negatives by W. J. S Ldckver. 
Plain Slides, 2s. 6d. each. 


1 Clouds. Feb. 10, 1906, at S.P.O. 
i Clouds. Thunder Cumuli. April 13, 1B06. 

3 Clouds. May 21, 1D06, 1.30 p.m., at S.P.O. 

4 Clouds. May 21, 1906, 1.30 p.m., at S.P.O. 

5 Clouds. July 19, 1906, 3.45 p.m., at S.P.O. 

■ Clauds. Mares Tails. July 24, 1906, 11 65 

a-m., at S.P.O. 

7 Cloud*. Cirrus Cumulus. July 24, 1906, 

12.5 p.m., at S.P.O. 

8 Clouds. Cirrus in form o( Mares Tails. 

Sept 24, 1906, 3.45 o.m., at S.P.O. 

0 Clouds. Alto Stratus. OcL 33 1908. 4.30 p m., 
at S.P.O. 

10 Clouds. Ctearinr (or a fine day. Dec. 25. 

1906, 10 a.m., at Tunbridge Wells. 

11 Cloud*. Dec. 35, 1906, 10.5) a.m., at Tun- 

bridge Weils. 

19 Clouds. Fracto Nimbus. May 6, 1907, 4 p.m., 

at S.P.O. 

13 Clouds. Alto Cumulus. May 10, 1907. 11.33 

a.m., at S.P.O. 

14 Clouds. Alto Cumulus. May 10, 1907 

13.15 a.m., at S.P.O. 

15 Clouds. Cumuli. May 18, 1907, 10.16 a.m., 

Tunbridge Wells. ’ 

16 Clouds. Nimbi and Rail Squall. May 18, 

1907, 2.30 p.m., Tunbridge Well*. 

■17 Cloud*. Nimbi and Raif Squall. May 18, 
1907, 11.3J, at Tunbridge Wells. 

' >8 Clouds. Cumulus. June 13, 1907,, lib. 65m. 
80s. a.m., at S.P.U. 

II Clouds, p Cumulus. June 12, 1907, 11.65 a.m., 

20 Cloud*. Cirrus and Cumulus. June 12. 1907. 

3.7 p.m., at S.P.O. 

21 Clouds. June 20. 1907, 1.13 p.m , at S.P.O. 

22 Clouds. Cumuli. Kite-flying at Suoningdale, 

July 1, 1907. 

23 Cloud*. Cimis. 

S.P.O. 

34 Cloud*. Cimis. Jau. 17. 1908, 1.30 p.m., 
S.P.O., S. Kensington. 

25 Cloud*. Solar Rays. March 12, 1908, 1.30 

p.m. at S.P.U. 

36 Clouds. Alio Cumulus. May 11, 1B08„ 7.30 

a.m., at Tunbridge Wells. 

27 Clouds, Alto Cumulus. May 11. 1908, 7 40 

aim., at Tunbridge Wells. 

28 Clouds. Alto Cumulus. May 11, 1908, 7 45 

a. in., at Tunbridge Wells. 

29 Clouds. Large Cumulus. June 4, 1908, 1 40 

pjn.. at S.P.O. 


OcL 10. 1907, 2.30 p.m 


18 Clouds!* 1 


33 Solar Halo. July 9, 1908. 1 45 pm., atS.P.O. 

34 Clouds. Frscto Cumulus and Cirrus. July 

26. 1908, 10.35 a-m., at Tunbridge Wells. 

35 Clouds. Stratus. August, 1908, Even Sky, 

West gate 

36 Cluuds. Cirrus and Cumulus. August 11. 

1908, 711 pm.. Westgate. 

37 Rainbow. On the Road to the Brecken. 
28. 1908. 

Cirro-Cumulus. Sept. 17 th, 1908, 

6.20 p.m., at S.P.U. 

39 Fog broken up into Cloudlets, from Balloou, 

1.200 (L Nov 1. 1908. 

40 August, 1907. Alto-Stratus Cloud at Westgate- 

on-Sea. 

41 August 11th, 1908., 7.10 p.m. Cumulus, tracts- 

Cumulus and Cirro-Cumulus. Sunset at 
Westgate-on-Sea. 

42 May 31st, 1909 12 45 pm. Alto-Cumulus 

clouds over S. Kensington. 

43 Sept, 3rd, I9'J9, 4.30 p.m. Sunbeams. 

44 Feb. 16th, 1909. 1.10 p.m. Cirro-Cumulus 

Clouds over S. Kensington. 

45 Feb. 20th, 1911. 5.40 p.m. Sunset off Capa 

Guardefin. Showing fracto-Cumuli clouds. 

46 Feb. 27th, 1911. Sunset in the Dolldrums. 

Showing the typical flat bottomed Cumuli of 
that region. 

47 Feb. 28th, 1911. Sunrise in the Dolldrums. 

Showing distant Cumuli and Stratus cloud. 

48 June 17th, 1911. A thunder-storm passing 

across the Grand Canyon of Colorado. Show- 
ing thunder cumulo-nimbus with rain falling. 

49 May 25th, 1913. A Sea Fog rolling into Sidmouth 

Bay and town. Taken from Salcombo Hill 
at a height of 550 ft. 

50 December 1st, 1913. A rainbow photographed 

from Salcombe HiU near Sidmoutbr 

51 December 13th, 1913. Ground Mist in the valley 

of Sidmouth. 

52 November 16th, 1922. Taurid. Fire Ball. 

Polar Star, trails in addition. 

53 North Pole Star Trails, September 7th, 1923. 

54 Sunset from Nonnan Lockyer Observatory 

showing Cumulus and cirrus clouds 


See also page 9 1 . 

See also "Cloud Studies,” “Geology," Section 4, and ‘Art and Literature and 
Miscellaneous," Section 9 of this Catalogue. 
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A Q O WEATHER AND WEATHER RECORDING. 

Plain Slides, Sis. ; Beautifully Painted Views, Is. 6d. 
Printed Reading, 2s. 


1 A Meteorological Station. 

2 Maximum and Minimum Thermometers, 

3 Wet and Dry Thermometers. 

4 Interior of a Thermometer Screen. 

5 Recording Thermometer— Thermograph. 

6 Solar Radiation Thermometers. 

7 Reading the Earth Thermometers. 

8 Sunshine Recorders. 

9 Actual Sunshine Records. 

10 Mercurial Barometers. 

1 1 Aneroid Barometer. 

12 Barograph. 

13 A Wmd Tower. 

14 Robinson's Anemometer. 

15 Recording Anemometer. 


16 Dine s Anemometer. 

17 A Dine** Record, 

1 8 Measuring the Rainfall. 

19 A Rain gauge. 

20 Self-Recording Raingauge. 

21 Electrical Self-Recording Raingauge. 

22 A Week'* Rainfall. 

23 Three Records of a Gale. 

24 Evaporation Tanks. 

25 Cloud Forma — Cirro-Stratus. 

28 Cloud Forms — Cumulus. 

27 Measuring Heights of Clouds. 

28 Lightning Flashes. 

29 Earthquake Records. 

30 A Daily Report from the Meteorological Office. 


S METEOROLOGY. 

These are photographed from the actual instruments. 


I Standard Mercurial Barometer 
Fortius 5 

3 Aneroid Barometer 

8 Mountain A SurveyingAceroids 

4 Boiling-point Thermometer A 

Apoaratus 

6 Recording Barometer 

8 Recording Thermometer 

7 Standard Maximum and Mini- 

mum Thermometers 
ff Thermometers;— Fahrenheit A 
Cent Scale. Bath Thermom- 
ur. Se»'» ol Temperature 


Plain Slides, 2s. each. 

9 Sixes Maximum and Minimum 
Registered Thermometer 

10 TerM:slrial Radiation and Solar 

Radiation Maximum With 
blackened Bulb in Vacuum 
Tnermometers 

11 Solar Radiation and Maximum 

Register Thermometers 

12 Window Tnermometers on 

Brackets 

13 Thermometer Sateen for hold- 

ing Thermometers 


14 Hygrometer, Wet and Dry Bulb < 

15 Kain Cinugra with Glass lies 

en.es 

16 Sunshine Reoorders, Jordan's 

and Stooeyhurst Simplex 

17 Anemometer or Wind Gauge 

with Vane 

18 Anemometer with Cups 

19 D fTerential Thermometer 

30 Air Meter for measuring the 
Velocity of Air Onrrcn.s 


See also bottom of page 1 12, and " Medical," Section ! of this Catalogue. 


AKP CRYSTALS OF SNOW. ICE, QUARTZ, &c. 

These beautiful copyright Slides are made from negatives taken by Mr. W. A. Bbntlsy 
(U.S.A.) from actual snow crystals under a microscope, and are the most perfeot we have 
ever seen. 

Ten exquisite and perfectly distinct forms of bdow crystals. 

Plain Slides, 2s. 6d. each. 

IS Stir-shaped Crystal of Ice, highly magni6td. 

14 Double Snow Crystal, collar-stud pattern 
11 Weird formation ol a group ol Frost Crystals. 

15 Frost Crystals on a window-pane. 

17 Group of nine Snow Crystals, showing geometric 
design*, from drawings. 

18 

19 .. « .. 

30 „ 

31 Quartz Crystal uncut, showing natural form. 

33 irregular Crystals. 


Siagle snow urystai oi exquisite torm. 


11 Icc Crystals (Flowers of Ice 


showing growth 


pba-.es of the thin dtscordial disc 


MAKERS OF SCIENCE. 

Messrs. Newton have much pleasure in announcing that they are preparing a series 
of Lantern Lectures under the general title of Makers^of Science. 

The following is the suggested list : — 


Roger Bacon 
Copernicus 
JONANN KlPLER 

William Gilbxrt, Father of Magnetic 
Philosophy 

Galileo. Founder of Experimental Science 
Beautifully Painted Slides, 7s. 6 d. to 11s. each. 

Text Book by Ivor B. Hart, price 2s. 6d. Published by London Oxford University 
Press, and Humphrey Milford : or can be supplied by Messrs. Newton & Co., Ltd. 

Full particulars on application. 


Be*cartes and Co-ordinate Geometry 
Sir Isaac Newton 
Robert Boyle 

Ampere and Magnetic Electricity 
Sir Humphry Davy 1 

Ohm and his Famous Law 
Michael Faraday 

Lord Kelvin and Applied 5ciehce » 

Plain Slides. 2s. to 2s. 6<f. each- 


.43, Museum Street, London, WX.l. 
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V NATURAL PHENOMENA; or the Wonders of the World. 

REVISED SERIES 

The Slides in this series were originally all hand -painted. Now in many instances 
photographic Slides have been substituted, and where this is not the case the 
nand-painted Slides have been retained, because they are more effective, and give an 
excellent idea of the subject treated. 

Beautifully Painted Slides, Prices as marked. Plain Slides 2s. each. 


Descriptive Lecture, Typewritten, 8s. 6d., or on Hire for Gd. 


Compel rn 0. 
», or Mock 


4 Alpine Mountain Scene, Atmos- 
pherical Effect. 10s. 

6 Mirage in Desert, Caravan. 10s. 

7 ,. Arctic Regions. 7s. 6d. 

8 Fata Uoimi Reggio. 7s. 6d. 

9 Spectre cj the Brocken. 10s. 

10 Aurora Borealis, Ribbon, Snow 

Village, 10s. 

11 Aurora Borealis, Paris, 1669. 

10s. 

12 Aurora Australis, Antarctic. 

10s. 

IS Landstcrm, IJfhtning. 10s. 

15 .Lightning Flash, June 28, 1892 

2s. 6d. 

16 „ „ „ 2s. 6d. 

17 „ „ , 2s. 6d 

18 „ „ „ 2s. 6d. 

19 Midnight Sun, Norway. 7s. 6d. 

20 Sunrise at Sea 10s. 

21 Sunset at Sea. 7s. 6d. 

22 Moonlight at Sea. 7s. 6d. 

23 ComacantsonMastofShip.lOs. 

24 Ignis Fatuns, Will-o'-the-Wisp. 

10s. 

25 Meteoric Shower, Falling Stan. 

10s. 

29 ,. Stone Bolides. 7s. 6d. 

27 Whirlwind with Lightning. 10s. 
29 Sandstorm,- Whirlwind. 10s. 

80 Monsoons, Mouth of Hooghly. 

7s.fld. 

81 Simoom in tho Desert. 10s. 

_ 82 Waterspout at Sea. 10s. 

83 Whirlpools. 7i. 6d- 


i the St. Lawrence. 


34 Rapids or 

7s. 6d. 

35 Falls of Niagara, United States 

7s. 6d. 

36 „ , Montmorency, Canada. 

7s. fid. 

87 „ ,, Winter Scene. 7s. 6d. 

38 „ u „ Natural Steps. 7s. 6d. 

39 „ Trenton, Canada. 7s. fid, 

40 „ Zambesi, South Africa. 

7s. 6d. 

41 Icebergs, Arctic Regions. 7s. 6d, 

42 ,, Floating. 7iw6d. 

43 Glaciers, Grindelwald. 7s. 6d. 
.44 Glacier Tables. 7s. 8d. 

45 Avalanche at Ticino. 7s. 6d. 
48 Snow Bridges, Mont Blanc. 10s. 

47 Dropping Well.Knaresborough. 

48 Petrifying Springs, San Filippi. 

7s. 6d. 

49 Great C^ser, or Boiling Spring. 

50 Geyser, Giantess, Yosemite. 

7i. 6d. 

51 Hot Wells, Gardiner's River. 

7s. 6d.* 

52 Mirror Lake, Yosemite Valley. 

10s. 

53 Volcano, Vesuvius. 7s. 6d. 

54 „ „ Crater. 7s. 6d, 

55 „ Ktlauea, Crater. 10s. 

56 „ Mount Etna, Sicily. 

7s. 6d. 

57 „ Cascade of red-hot 

Lava during erupt- 
ion of 1771. 7s. 6d. 

58 „ Jorullo, Mexico.7s. 6d. 

59 „ Stromboh. 10$. 

60 „ Heda, Iceland. 10s. 


61 Volcano Mud, Yosemite Valley. 

10$. 

62 ,, Erebus, Antarctic 

Ocean. 10*. 

63 „ Submarine. 10s. 

64 ,. Atr,Turbaco,S.A.I0s. 

65 Earthquake, Lisbon. 10s. 

66 Grotto of Antiparos. 10s. 

67 Cave of Adullam, Holy Land. 

10s. 

68 Mammoth Cave, Kentucky. 

tOs. 

69 Cave of Adelsberg, Austria. 10s. 

70 Staffs, General View. 7*. 6d. 

71 Cave, Fin gal. Isle of Staff*. 

7s. 6d. 

72 Giant’s Causeway, Ireland. • 

7s. Sd. 

73 „ „ Portcoon Cave, 

7*. 6d. 

74 Blue Grotto, Isle of Capri, 10s. 

75 Natural Bridges, Virginia, U.S. 

7s. 6d. 

76 Coral Reef, Iodian Ocean. 1 0s. 

77 „ Bird's-eye View. 

10s. 

78 Prairie on fire, N. America. 

10s. 

79 Landscape, Summer Scenes. 

7s. 6d. 

80 „ Winter „ 7s, 6d 

81 Map of Atlantic Ocean, showing 

course of Gulf Stream. 6*. 6d 

82 Dolomite Formation. 7s. 6d. 

83 The Entrance to the Stalactite 

Caverns of Padirac. 7a. 6d. 

84 Grotto of Han, Belgium. Lake 

of Embarkation. 

85 „ Pillar* of the 

Alhambra. 


Note. — -Nos. 1, 4, 6. 9, 10. 13, 27, 78, can be supplied as Effects for use with a 
Dissolving Lantern, see Section 9 of thi3 Catalogue. 

For an excellent Lecture Set on " The Hidden Beauties of Nature," see "Natural 
History '* etc., Section 3 of this Catalogue. 


THE IMPERIAL CAMEL CORPS WITH COLONEL LAWRENCE. 
LAWRENCE AND THE ARAB REVOLT. 

Messrs. Newton are glad to announce the publication of two Lectures written by 
D. G. Pe arman, entitled : 

B Z X THE IMPERIAL CAMEL CORPS WITH COLONEL LAWRENCE. 

B Z Y LAWRENCE AND THE ARAB REVOLT. 

I The Lecture, will be illustrated by a series of original photographs which will con- 
jtita,te a unique pictorial record of a 930 mile tr&k through Arabia. Colonel Lawrence- - 
being responsible for the safe guidance of the troops through the wild and semi-hosi 
desert of Arabia. 

Beautifully Coloured, 7s. 6 d. Plain Slides, 2s. 6d. 

Printed Reading for the two Lectures, price 2s. 6d., or can be loaned with the 
Aides. Full particulars on application. 

Slrictly Copyright. 


TERMS AND CONDITIONS 


HIRE OF SLIDES. f ;; 


Separate slides may be seleoted from most of the sets In the Cata- 
logue and hired at 3s. per dozen (minimum charge) for the first evening, 
and la. per doz. for eaoh additional evening's nse. 


For the oonvenlenoe of hirers it is usual to despatoh slides two days 
before the aotual date of Lecture without additional oharge, and they 
should be returned by the first post or by passenger train the morning jv 
after use. If the slides are retained beyond this time an extra oharge ' ^ 
of Is. per dozen for eaoh day Is incurred. 

The hirer Is responsible for the safety of any slides borrowed, till V. 
received baok by Messrs. Newton. ^ 

Transit Risk Fee : — An extra fee of 4d. la oharged which covers all . 


risk in transit. 


SUBSCRIPTION RATES. 


The ordinary hiring charge Is at the rate of 3s. per dozen (a* - 
above), but Slides can be loaned under any of the following subscription ^ 
rates:— V’ 

£2 2s. payable In advance for Slides, at 2s. 64. per dozen. . 

£3 3s. payable In advance for Slides, at 2s. per dozen. 

£5 5s. payable in advance for Slides, at Is. 6d. per-dozen. ^ 


Messrs . Newton will be glad to quote other favourable contract rates 
for larger quantities of slides If desired. 

Subscriptions are payable In advance; and are plaoed to the credit 
of the hirer. • 


In the event of any balanoe of subscription remaining at the end of 
12 months from date of payment, Messrs. Newton are pleased to transfer 
auoh- balanoe to another year so that the entire subscription may he 
reserved for the nse of the hirer. 


Postages, Transit risk fees, and loan or sale of Readings are 
oharged separately. 

- - There are oertain sets in the Catalogue to which the foregoing 
terms do not apply ; in suoh oases the hiring oharge is dearly stated 
at the headings of the various sets. 

Orders for Blides, etc., are hooked in advance, without .extra oharge, . 
but as the olerioal labour in the Hiring Department is a very heavy item, 
we are compelled to oharge a fee of 1/- for every postponement of date 
or oanoellatlon of order 



43, Museum Street, London, W.C.l. 
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p > LANTERN SLIDES. 

’* Owing to our specializing' in' the production of Lantern Slides we have attained a 
‘standard of work which is unequalled in quality, and as we make use in our London 
;Sh»4ips f 0f several private processes, we are able to suit the process to the rabfeeftfo 
ihat oni; slides are mostly far superior to the usual trade productions, being v dearej& 
““"liter, sharper in definition, more transparent and more artistic. 

In the same way our painting, being done by a large staff of the finest slide artatt^K 
of.the day, employed exclusively on our work, and using processes invented and perfecfed-^ffl 
by ourselves, is ot a class unobtainable elsewhere. 

Slides made from Negatives, Photographs, Prints, etc.:— - 

L ; i' ’ PRICES. 

From Negatives by contact or reduction ... 21 - per elide. 

^ •i-'vir. Photographs, Book Illustrations, etc 3/. tf 

Special quotations for quantities. 

Slides, made In warm brown art tones at an additional cost o* 6d. per slide. 

* - 

PHOTOGRAPHIC PRINTS. 

Studio* are fitted with the most modern appliance* 
top Photograph io work. Film* developed. Printing from 
'negatives Jn art tone*. . Enlargements made. 

^ Quotation* on application. Original Piotures Copied. 

. Photographer* sent out for special work. 

SALE OF SLIDES. 

^Special disoounte are allowed to Eduoational Institution*. 

— 

COLOURED SLIDES. 

pgfe s ; ';., CHEAP SERIES. 

-mltbdesi^ to. purchase slides at a lower rate than the best coloured prices 
pted at the headings of the various sets in the Catalogue, Messrs. Newtoh are able to - 
y.Jhem well coloured at 5/- to 6/6 each. 

UStomers' own slides can be painted in this cheaper series at prices varying from 

gHT WOODEN VARNISHED SLIDE BOXES. 

y«y strong, light, and cheap ; they are made in two sizes, and the straps are f 
fixed bo as to prevent their being lost. 

ihpld about HO slides, with strap and bucklo /0 2 3 

6 hold about 60 slides, with strap and buckle ... ... ... 0 3 0 

' "■ GROOVED WOODEN SLIDE BOXES. 

dovetailed corners and numbered grooves, brass hinges, and two catch 
oastemiigs; index label in lid , cleanly finished. To hold 24, 36, 30, 60 or 100 Slides, 
y. 'r. Prices on application. 

^PADDED WOODEN SLIDE BOXES 

tf.-iAs Made for the London County Council. 

75. Varnished Oak or Mahogany Slide Boxes, with divisions, safety hoqk felt * *» 

. .packings, carrying strap going all round bpx, extra strong for travelling . 3-space for 50 ' 
.slides, 13s. 6d. ; 4-space for 70 slides, 15s. 6d. S ' 

- "» r 

v NEW TRAVELLING BOX. 

ATTACH^ PATTERN. 

& similar to an attachd case, and in two sizes. Lined felt throughout 
Ioatner handle and safety hooks. In either mahogany or oak. 
f 85 SmaULsizo, to carry 120 slides ; £11 

160 „ .. .. „ | •* £ j * 
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■ 

CHEAP LANTERN SLIDE TRANSIT BOXES. 

lOS^BJackened Whitewood. to bold about 60 -slides, with three cloth-covered 
r? £ :> ‘ divisions, felt top and bottom pads to guard against breakage, 

'and strong leather strap for carrying .. .. .. .. each £0 7 

106 Dittp, to hold 100 slides .. .. .. .. .. .. .. ,, 0 10 

107 In' polished mahogany, for 60 slides 0 10 

108 Ditto, for 100 slides . . .. .. „ 0 18 
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“NEWTONIAN” SAFE-TRANSIT DESPATCH BOX. 

Patent 11835. 

Description: — Varnished Wooden Box, with Strap-handle. An inner light 
wooden box contains the Slides, and rests upon straps fastened on the four inner sides 
of the outer box. Made in two sizes ; to carry about 40 Slides, 15s. 0d. ; to carry about 
60 Slides, 16s. 6d. 

The prices include the inner box and straps. -W. 

For those who prefer to have their Slides in one of the ordinary wooden boxes, 
a similar varnished and padded outer case with strap can be supplied, which takes a 
box 12 In. by 4 J in. by 4 J in. Price, 13s. 6d. 

This price does not include the inner box. 


LANTERN SLIDE CABINETS. 

The most convenient way of storing slides is in Cabinets containing as many „ 
drawers as are required. These are well finished in varnished whitewood ; each drawer ~ 
holds about 60 slides. They are also supplied in dark polished oak, the drawers being > ,* 
of whitewood, faced with oak. y -L 

Similar Cabinets can be supplied with any number of drawers, and, if desired, 
combined with a cupboard or shelves below to contain oddments and books of 
lectures, Ac. Prices can be quoted when we know the exact requirements. 

In Whitewood. In Dark Oak. 

125 Cabinet, comprising 4 drawers £17 6 £l 15 0 

126 Cabinet, comprising 6 drawers ... 1 17 6 2 2 0 

127 Cabinet, comprising 9 drawers 2 5 0 2 10 0 

128 Cabinet, comprising 12 drawers 2 15 0 3 3 0 

Full details of other boxes supplied will be sent on application. 


MATERIALS FOR MAKING AND COLOURING 

SLIDES. 1 

ISO Transparent Notice Plates, for writing with ordinary pen (1 doz. inbox) £0 1 6 
181 Opaque Notice Plates, for Bcratobing with bard needle (1 doz. In box) 0 1 6 . ‘ 

188 Lantern Size Dry Plates perpaokttof l doz. 0‘ 2 V,* 

181' ‘Cower Glasses for ditto, specially selected per doz. 0 1’ 0 ’ 

185 Box of Lantern Masks 010 

188 Faoket of Binding Paper 016 

187 Box of White Paper Spots, for marking slides . , 0. 0 

IBS-hfumbers for patting on Blides, 1 — 50.. .. .. 0 0-^j 

190 Glass Painting, transparent ooloura and materials . for painting 
lantern slides, tubes of moiBt colours, spirit, spatula, medium, brushes, 
palette, &o., in case Prices on application 









mmmm 


cig: 

i*i •.• 


Messrs. NEWTON 6 CO. 


Ltd. 

LANTERN SLIDE GALLERY, * ^ 

43, Museum Street, London; W.G!l, 



WMlu'iji lit .V Vo. - - 







7»TTIjT? 








Research Council, UK |AHRC)and theSpanish 




